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Evidence has suggested that preschool and kindergarten experiences affect the cognitive
and social-emotion development of language-minority students (LMS). This quantitative study
aims to illustrate the LMS’ preschool and kindergarten experience by investigating the preschool
and kindergarten experience, family environment, and school environment. Longitudinal data
from the U.S. nationwide Early Childhood Longitudinal Study, Kindergarten (ECLS-K), was
used to apply a hierarchical linear model (HLM). Due to a gap in the literature regarding how
school and family environments influence the holistic development of LMS, this study explores
whether and how preschool and kindergarten experiences are associated with LMS’ cognitive
and socioemotional outcomes while controlling for child, family, and school level variables. In
particular, this study examined the effects of the preschool and kindergarten levels obtained at
the end of kindergarten, third grade, fifth grade, and eighth grade. This study offers new
perspectives on how sociocultural environments impact the cognitive and socioemotional
achievement of LMS. Most importantly, this study provides suggestions for families and schools
to support LMS development.
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CHAPTER 1
INTRODUCTION
Previous studies on the effects of preschool and kindergarten experiences have shown
that socioemotional and cognitive development starts at an early age; thus, children must have
high-quality early learning experiences. For example, Zambrana et al. (2020) suggested that
preschools can provide support for students with externalizing behaviors before they enter
elementary school. Their study, involving 1,159 Norwegian children with at-risk variables (e.g.,
low language scores, high externalizing behavior, low self-control, and low maternal education),
analyzed parent interviews, preschool teacher reports and interviews, the language test scores of
children, and elementary teacher reports. The results showed that preschool experiences that
include a focus on academic skills have a positive correlation with reading skills in elementary
school but not with social skills. With these results in mind, they recommended that preschools
employ a curriculum featuring a balance of academic and social skills activities (Zambrana et al.,
2020).
Background
Studies have shown a positive relationship between children’s preschool and kindergarten
participation and their cognitive and socioemotional development (Barnett, 2008). While all
children benefit from attending preschool and kindergarten, children who speak a language other
than English benefit even more (Bassok, 2009; Fernandez, 2010; Smith, 2009).
In recent decades, the preschool and kindergarten enrollment rate in the U.S. has
increased; however, it has not reached the level of the kindergarten enrollment rate. According to
the U.S. Department of Commerce, the percentage of children who enrolled in public or private
preschool programs in 2018 was 54%, which is 27% less than the percentage of children who
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enrolled in kindergarten in the same year. From 2000 to 2008, kindergarten enrollment increased
by 21%. However, the preschool enrollment rate increased by less than 10% in the same period
field. The unbalance between kindergarten and preschool enrollment indicates that many
children lack the opportunity to attend preschool.
It is important to note that the return on investment from preschool and kindergarten
programs goes beyond academic achievement gains; human capital gains are great. Based on the
Heckman Equation, the rate of return from preschool education programs is between 7–10%.
This means there is a $60–$300 return rate at age 65 for every dollar invested at the age of 4
(Heckman et al., 2010). In particular, the return rate of preschool programs for children who lack
resources is as high as 13%. More importantly, investing in preschool programs for
disadvantaged children promotes a strong base of cognitive, socioemotional, and health skills for
future life, (e.g., later schooling, college experience, career development, high-quality parenting,
stable family, and success in life). The return on investment in preschool programs is high.
Problem Statement
Researchable Problem
Child development is influenced by a combination of family environment, school
environment, and previous childhood experiences (Bronfenbrenner, 1979). Likewise, discussions
on the effects of preschool and kindergarten participation on children’s cognitive and
socioemotional development must consider these three environments.
Literature Deficiency Statement
Child achievement gains are not the result of a single variable. It is important to include
family, school, and classroom while examining the effects of preschool and kindergarten
participation. Few studies have comprehensively considered the effects of preschool and

2

kindergarten participation alongside family and school variables on the achievement of
language-minority students (LMS).
Significance of the Study
Many studies have investigated the possible effects of preschool and kindergarten
participation on child achievement; however, questions remain. First, the relationship between
preschool and kindergarten participation and achievement is inconclusive regarding the
correlation and duration of effects. Second, the effects of preschool and kindergarten
participation are different for children when disaggregated by race, gender, English language
learners, socioeconomic status, and other factors. For example, previous studies have focused on
Latino (also known as Hispanic) children instead of all LMS (Bachman et al., 2020). Third,
research related to the effects of preschool and kindergarten participation has focused only on a
limited set of family and school variables.
Therefore, the significant contribution of this study is the provision of information on
how to maximize home and school variables to support cognitive and socioemotional
achievement for LMS. This research on child cognitive and socioemotional achievement helps
policymakers and school leaders better understand how to provide comprehensive support for
children from diverse language backgrounds.
Purpose Statement
The purpose of this quantitative study is to examine the effects of preschool and
kindergarten participation on the cognitive and socioemotional achievement of LMS, while also
considering their family and school environments. By integrating these two variables, the study
allows for a more comprehensive examination of the benefits of preschool and kindergarten
participation.
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Research Questions
The study investigates the effects of preschool and kindergarten experience on children’s
cognitive and socioemotional outcomes. By piecing together the results from the four-time
points: kindergarten, third grade, fifth grade, and eighth grade, the study can respond to the
classic early childhood education question of whether the effects of preschool and kindergarten
disappear as children grow. The following are the four research questions:
1. Is preschool and kindergarten experience associated with children’s first-grade
readiness as measured by cognitive and socioemotional outcomes, controlling for child and
family variables?
2. Is preschool and kindergarten experience associated with third-grade cognitive and
socioemotional outcomes, controlling for child and family variables, and K-3 experience?
3. Is preschool and kindergarten experience associated with fifth-grade cognitive and
socioemotional outcomes, controlling for child and family variables, and K-5 experience?
4. Is preschool and kindergarten experience associated with eighth-grade cognitive and
socioemotional outcomes, controlling for child and family variables, and K-8 experience?
Conceptual Framework and Narrative
An ecological framework can be used to understand LMS’ learning and development.
Johnson (2014) argues that an ecological model can benefit from constructivism, behaviorism,
and cognitivism by placing variables in a multi-level system.
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González (2001) presents a multidimensional model for understanding LMS
development, which uses an ecological perspective to explain the interactions of family
socioeconomic status, sociocultural, and mediating variables of LMS. The first section of the
model, the SES variable, is considered a composite variable including family income, parents’
educational level, parents’ literacy level and English proficiency, parent involvement in the
community, and community resources. The second section of the model, the sociocultural
variable, includes home and family structures. The last section of the model, the mediating
variables, includes the biological and psychological characteristics of LMS. Based on the
multidimensional model, there are four major sub-variables under the SES variable: family
culture, including values, attitudes, socialization goals, cultural adaptive strategies, and home
language; parental characteristics, including the degree of literacy, education level, occupation,
degree of acculturation, and physical and mental health; and neighborhood and community
recourses, including mentors and social services.
Other studies have used an ecological model to explain the transition between preschool
and kindergarten. According to the ecological model, the characteristics of the child, such as
temperament and intelligence, are affected by external factors, such as family, neighborhood,
teachers, and peers. These external factors interact, and these interactions can, in turn, affect
child-level outcomes.
The sociocultural theory developed by Vygotsky (1980) stated that children learn through
interactions with peers, teachers, and parents within a socio-cultural environment. Children build
their knowledge by engaging with others and creating experiences. This theory highlights the
role of home and school environments in child learning. Based on sociocultural theory,
cognitive, and socioemotional development can be explained by all aspects of a child’s life,
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including family environment, school environment, and child characteristics. Similarly, when
discussing the effects of preschool and kindergarten participation on children’s cognitive and
socioemotional development, the interactions among children, families, and schools should be
addressed. Vygotsky (1978) pointed out that the foundation of learning is language, and this
foundation is recognized in the framework of this study.
This study uses a social interaction model based on Vygotsky’s (1978) sociocultural
theory to outline the effects of preschool and kindergarten participation on LMS’ cognitive and
socioemotional achievement, while also considering family and school environment interactions
(see figure 1 below).
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Figure 1.1
Conceptual Framework of Current Study
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Methods Overview
Two types of analyses were conducted to address the research questions in this study.
First, variables aligned with research interest are screened. Then, descriptive statistics are
presented, Final, HLM analysis was performed to investigate the associations between
sociocultural environments and child cognitive and socioemotional achievement from
kindergarten through eighth grade.
Terms
Language-minority Student (LMS)
The term language-minority student (LMS) refers to children from families living in the
United States who have a native language other than English. LMS are most likely to speak at
least two languages growing up. Buron et al. (1998) definition of language-minority children
includes children who are identified by teachers, test in different languages, receive languagerelated services, or receive different instruction in a language other than English. LMS are often
collapsed into a category including all students with minority identities, e.g., racial and ethnic
minority, low socioeconomic status, and diverse cultural backgrounds (Portes & Rumbaut,
2001).
Preschool
A program that provides early childhood education for children ages 3-5 years old.
Preschool types included in this study are Head Start, state-funded publicly funded pre-K, and
private preschool.
Readiness
Based on the philosophy that every child is ready to learn at their level in a supportive
environment, readiness is defined as a cognitively and socially prepared environment for
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children to learn (Nelson, 2005). The readiness environment includes ready homes and ready
schools.
Chapter 1 Closure
The next chapter reviews the literature related to preschool and kindergarten participation
effects on children’s cognitive and socioemotional achievement, considering the interactions of
family and school environments.
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CHAPTER 2
LITERATURE REVIEW
The purpose of this chapter is to review the existing literature on the current topic. This
chapter is divided into three main sections. The first section starts with studies related to child
characteristics and cognitive and socioemotional development, including preschool and
kindergarten participation, kindergarten entry age, and language. The second section reviews
studies related to the relationship between home environment and cognitive and socioemotional
development. Finally, the third section reviews studies related to the relationship between school
environment and cognitive and socioemotional development.
LMS Development
According to the updated annual report from National Center for Education Statistics
(2020) in May 2020, the LMS population has increased by over 30% (from 3.8 million to 8
million) from 2000 to 2017. Many LMS also hold racial and ethnic minority identities, low
socioeconomic statuses, and come from diverse cultural backgrounds (Portes & Rumbaut, 2001).
The term LMS is defined as the native language of children and their families from other
countries who live in the United States. LMS is defined as a child of families from other
countries who currently live in the United States and have a native language other than English.
Buron et al. (1998) expanded the definition of LMS by including information from teachers and
schools. In other words, children who are identified by teachers to be English as Second
Language Learners and also receive language-related services are defined as LMS (Buron et al.,
1998).
Several studies have investigated the relationship between home language usage, parent
involvement, and the cognitive and socioemotional achievement of LMS. Bachman et al. (2018)
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found that at kindergarten entry, Latino children from English-speaking families attained higher
scores in reading and math than children from Spanish-speaking families across state-funded
public pre-K, Head Start, and no preschool groups. They also found that Spanish-speaking
children who attended private preschool programs scored higher in math and reading than
children who attended state-funded public pre-K experience. Bachman and colleagues applied
latent growth curve models to estimate initial levels and growth rates of child achievements. This
study highlighted the effects of home language usage on later LMS achievement (Bachman et al.,
2018). Cai (2019) utilized a conceptual replication method to investigate findings from previous
studies of LMS. In this study, Cai questioned the effects of home language usage on LMS and
examined the differences among ethnic groups (e.g., Chinese, Indian, Spanish, African) of LMS.
Cai (2019) suggested that home language usage does not independently influence child
achievement. However, the ability to speak English had a direct effect on child achievement.
More importantly, LMS from Asian language-speaking families scored higher than children from
Spanish-speaking families. Among children from Spanish and African families, children
benefitted the most if their parents had a strong belief in math achievement and higher
involvement in home learning activities. It appears that parental involvement, ethnic group
culture, and the degree to which the parents value education have strong impacts on LMS
achievement.
For LMS, learning English is an extra obstacle on the road to their success that their peers
do not face. Ren et al. (2016) found that socioemotional skills can moderate the language skills
of students who speak both Mandarin and English. With this in mind, it is important to note the
connection between language learning and socioemotional development. Therefore, while this
study focuses on LMS, socioemotional development is one of the most important outcomes.
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Preschool is not only a place to learn how to write and read but also a place to become
socialized (Larcinese, 2017). Preschools can support children in their transition from home
environments to school environments. Larcinese (2017) conducted a study with 167 kindergarten
teachers. The data included teacher perceptions of preschool skills (e.g., reading, language,
writing, math, and social development). Results confirmed that preschool experiences increased
child academic and social learning before the start of kindergarten. Therefore, 83% of teachers
believed that preschool should be mandatory for children.
Another study conducted by Cannell-Cordier (2015) found that consistent emotional
support from teachers is significantly correlated with child cognitive and socioemotional skills.
Furthermore, emotional support from teachers may improve the English language learning of
LMS. This study included 95 teachers and 593 children from five full-day, free, public charter
preschool programs. Children were assessed for cognitive and socioemotional development for
one school year, using the Classroom Scoring and Assessment System-PreK. Socioeconomic risk
and behavioral risk were considered during the analysis. Cannell-Cordier (2015) suggested that
students who can focus attention, control emotions, and interact with peers are most likely to
achieve in later school years. Teachers can provide consistent emotional support throughout the
day to properly sized groups.
Family Environment
Home Languages
Buron et al. (1998) used national longitudinal data from the Prospects study (Prospects:
Final report on student outcomes, 1997) to draw several comparisons between low-income LMS
and low-income non-LMS. They found that LMS were more likely to attend schools with high
low-income student populations. In a comparison of LMS and non-LMS from low-income
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families, there were more LMS whose homes had two parents and larger families than non-LMS.
When it comes to parental engagement with schools, language-minority parents were more likely
than all other parents to never participate in activities. One can suspect that language or cultural
barriers language or cultural barriers are possible reasons for this lack of participation.
Families that speak more than one language use their native language in different ways.
For example, children may use their native language or second language only with parents and
siblings. Park and Quinn (2007) found that the usage of native language with friends and siblings
had a negative effect on child cognitive and socioemotional achievement. However, the usage of
native language with parents was positively related to child cognitive and socioemotional
achievement. This study employed a hierarchical regression analysis of the Education
Longitudinal Study (ELS): 2002/2004 data. A sample of 2,589 students was included. The
sample for this study included minority-language groups across the world. With inconclusive
findings across different language groups, Park and Quinn (2007) proposed further studies
among specific language-minority groups, such as speakers of Chinese, Spanish, French, etc.
Another research investigated native language and English-learning activities. Cai (2019)
discovered that using a native language for learning-related activities at home had no significant
impact on achievement. This study used the ECLS-K: 2011 state-funded, public-use data with
multivariate regressions, multiple regressions, and path analysis methods. This study included
2,522 children who spoke more than one language. Following the research of how native
language influences LMS learning, Cai (2019) found a significant relationship between English
speaking ability and math scores. In other words, the better children can speak English, the
higher the math score they can achieve. Another finding in this study shows an achievement gap
between two LMS groups: the group of Chinese and Indian languages and the group of Spanish
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and African languages. Data show that the group of Chinese- and Indian-language-speaking
children benefitted from enrollment in childcare or similar programs before formal schooling.
The group of Spanish- and African-language-speaking children benefitted from the parental
engagement of learning activities, such as reading and writing numbers. Cai (2019) believes that
the differences in community culture are the reason for the gap between the Chinese- and Indianlanguage-speaking group and the Spanish- and African-language-speaking group.
Another study that investigated the effects of preschool on LMS cognitive and
socioemotional development showed that preschools have failed to support LMS. Rumberger
and Tran (2006) found an achievement gap between LMS and their peers upon kindergarten
entry. While preschool experiences have a positive impact on student achievements, there is a
lower rate of preschool enrollment for LMS. Meanwhile, among all preschool programs, nonHead Start programs had a greater effect on later student achievements. Rumberger and Tran
(2006) concluded that there is a need to improve preschool program quality and provide
additional supports for LMS beyond a preschool setting.
Socioeconomic Status
Understanding the complexity of home environments is vitally important for the study of
LMS. González (2001) presents an ecological view of LMS development by reviewing research
conducted on LMS. This ecological view emphasizes the interaction effects of sociocultural
variables. This study stated that socioeconomic status (SES) is one of the most important sociocultural variables and included many aspects of family status (e.g., income, educational level of
parents, parent profession, neighborhood quality, and community resources). Another important
sociocultural variable in the González study was home structure, which included the number of
siblings, values, and beliefs of parents, immigration status, etc. The last sociocultural variable
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discussed in this study was home language usage. As it was conducted at the beginning of the
21st century, the findings of the González study provided an outline for future LMS research.
Many studies have been conducted using this ecological view of LMS.
In a study by Collins and Toppelberg (2020), sociocultural variables were significantly
related to child native language proficiency, while SES variables were significantly related to
child English proficiency. The sociocultural variables included in this study were parent origin,
gender, home language use, home literacy practices, and English abilities. The SES variables
included in this study were poverty and maternal and paternal education.
Among many LMS groups, Latinos are the dominant population in the United States.
Bachman and colleagues (2018) examined early academic, social, and behavioral development
of Latino children from Spanish-speaking homes and English-speaking homes using a sample of
3,650 Latino children from the Early Childhood Longitudinal Study-Kindergarten 2010–2011
cohort (ECLS-K:2011). They found that Latino children from English-speaking homes had
higher scores in reading and math compared to children from Spanish-speaking homes before
enrollment in third grade. After third grade, the differences between the two groups decreased. In
further analysis, as Bachman and colleagues pointed out, variables such as parental involvement
and parent level of resources, education, and beliefs should be included in studies of LMS. For
example, parents who have a strong belief in the importance of early learning may spend more
time reading to and building math skills with children at home. From this perspective, the home
environment is driven by parents and guardians.
Parent-child Interaction
According to the Early Learning Network, funded by the Institute of Education Sciences,
family engagement is multidimensional. Family engagement includes home-based involvement,
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school-based involvement, home-school conferencing, structural communication, and relational
communication (Sheridan et al., 2020).
SES and home environment influence LMS achievement. However, scholars found that
parents can make a difference. Hoerner (2001) found that parent-child interaction mediated the
effects of SES and home environment on child literacy development. In this study, the
participants were 59 Hispanic children of ages 4- 5 years and their caregivers. Using hierarchical
multiple regression analysis, SES, acculturation, and the quality of the home environment were
examined. Hoerner stated that parent-child interaction includes high levels of structure,
involvement, and reciprocal verbal interactions, which are the variables that lead to the higher
literacy achievement of Hispanic children (Hoerner, 2001).
Parents and guardians play a crucial role in the home environment of LMS. Lenz (1999)
suggested that parental help and support have a positive impact on LMS achievement, while a
low level of parental pressure also improves achievement. In this study, 210 students were in a
sample that included 62% Latino and 38% African American students in an urban elementary
school. Data from Likert scale questionnaires were analyzed by principal component factor
analysis, hierarchical regression, and partial least squares path analysis. Findings in the Lenz
study indicated the importance of raising LMS self-esteem so that they can be motivated to
succeed (Lenz, 1999).
Another study from Badiozamani (1994) also supports these findings. Using data from 87
Idaho families obtained from the Children's Academic Intrinsic Motivation Inventory and the
Family Environment Schedule by Marjoribanks, Badiozamani (1994) found that a supportive
home environment can improve child learning and achievement motivation. To build a
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supportive home environment, parents can encourage children, become involved in their
educational activities, and allow their children to make choices at home.
While emphasizing the importance of family engagement, Nelson (2005) points out that
both learning activities at home and preschool participation have a significant improvement in
kindergarten achievement. Nelson conducted a study using the data of 10,000 children from the
1998 kindergarten cohort of the Early Childhood Longitudinal Study, including child
assessments, parent questionnaires, and teacher questionnaires. This study used two-way
MANOVAs to examine the relationship between being high risk and home learning activities
and preschool participation. Results indicated that home learning activities had a strong impact
on child approaches to learning, which influenced learning in all areas. At the same time,
preschool participation has a significant relationship with kindergarten achievement. Nelson
states that children with risk factors maintain an achievement gap with their peers, even if they
have benefited from positive home learning environments and preschool participation. This
indicates a need to provide more support for children from families with risk factors (Nelson,
2005).
Similarly, another scholar states the importance of home learning environments that lead
to better achievement. Unkenholz (2007) conducted a study investigating the relationship
between language-minority parent perceptions of parent involvement in school and how that
relates to student achievement in elementary schools (Unkenholz, 2007). This study included 197
parents of elementary students from a New York suburban school district and used data from
parent surveys and New York State English Language Arts assessments. After conducting
descriptive analysis, Unkenholz (2007) divided participants into different groups by SES,
ethnicity, and student achievement. Findings indicate that parents of all ethnicities and SES had a
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desire to help children learn at home. However, schools and communities need to provide more
information and instruction on how parents can support child learning activities at home.
Unkenholz suggests that school districts need to offer workshops for parents to learn how to
support learning activities at home. Teachers and administrations need to understand different
cultural groups and practice culturally responsive teaching. Meanwhile, teachers and
administrators need to adapt their vocabulary to improve communication with parents from
different cultural/language backgrounds.
In 2016, 83 parent-child dyads participated in Dr. Julia Ogg’s project on predictors of
kindergarten success at the University of South Florida. Using a mixed between-within analysis
and a hierarchical multiple regression analysis, results showed that home learning environments
had a significant impact on kindergarten achievement, regardless of gender. However, this
impact did not maintain in later grades (Hinojosa, 2016).
School Experience
Preschool Types
Studies show that other variables may contribute to the preschool participation effect.
These variables include preschool quality, program intensity, and program types. For example,
Huizen and Plantenga (2018) analyzed 30 studies that have examined the effects of universal
early childhood programs on later child achievement between 2005-2017. This meta-analysis
pointed out the causes of mixed findings in studies. First, the age of enrollment is not a
significant indicator of achievement. Many studies have a theoretical assumption that the earlier
children start learning, the higher children achieve. After analyzing 27 studies, Huizen and
Plantenga (2018) found that starting a preschool program at age 3 or starting a preschool
program at age 4 does not make a significant difference. Second, program quality and teacher-
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child ratio matter. Program quality scores were included in this study to analyze program quality
and teacher ratio. Results indicated higher program quality and lower teacher-child ratio were
related to greater children development. Third, full-time preschool programs have a higher
positive impact on child development than part-time preschool programs. Lastly, state-funded
public programs have better outcomes than private programs and mixed programs. More
importantly, children from low-SES families benefit significantly from state-funded public
programs, while children from high-SES families benefit less from state-funded public programs
(Huizen & Plantenga, 2018).
Another study conducted by Whittenberg (2013) showed children attending state-funded
public preschool scored higher academically than children attending Head Start. However,
children attending state-funded public preschool and Head Start had no significant differences
regarding later reading achievement in fifth grade. The data used for this study were school
records of 419 children enrolled in preschool programs in 2006-2007 in Central Tennessee.
Whitteberg (2013) discussed teacher employment requirements and the curriculum used in the
programs. In state-funded public preschools, the curriculum was guided by a statewide standard,
while Head Start programs followed Creative Curriculum. All teachers of state-funded public
preschool must obtain a bachelor’s degree before employment, while in Head Start, only a
minimum of 50% of teachers must have a bachelor’s degree. Findings in Whitteberg’s study
suggest a need for more state-funded public preschool for all students.
Preschool Participation
Studies have shown the long-term and short-term effects of preschool experiences on
school readiness. Particularly, higher preschool participation predicts higher levels of school
readiness in general, as evidenced by more advanced cognitive and socioemotional development
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and a reduced likelihood of repeating kindergarten. For example, Throndsen and colleagues
(2020) suggested that children from diverse backgrounds increase their level of early
mathematical literacy when they attended preschool compared to children who did not attend
preschool. This study collected statewide preschool enrollment records and kindergarten-entry
math literacy assessment scores for 45,895 children, applying ANOVA analysis. Another study
investigated the longitudinal effect of different preschool experiences on third grade achievement
(Shah, 2011). Shah (2011) found that children had significantly higher reading and math scores
when they attended a two-year preschool program compared to a one-year preschool program.
This study assessed reading, math, vocabulary, and executive function outcomes of 399 children
in Pennsylvania using multi-level growth curve modeling. Children who attended two years of
preschool were less likely to have special needs or to be retained.
Mixed results of preschool effects on achievement were found in other studies. A report
from the Organization for Economic Co-operation and Development (OECD) in 2020 states that
attending preschool programs does not predict student cognitive and socioemotional achievement
(Balladares & Kankaraš, 2020). but high-quality preschool programs can increase the later
achievement of students. This OECD report analyzed preschool program participation and
students’ later achievement across the world using the Program for International Student
Assessment (PISA) 2015 data.
Children with externalizing behaviors benefit from a structured preschool experience
(Zambrana et al., 2020). Zambrana and colleagues argued that externalizing behaviors decreased
after attending preschool. The experiences, peer interactions, and teacher-child interactions help
children to improve their socioemotional regulation. Zambrana and colleagues conducted a study
with data from the longitudinal Behavioral Outlook Norwegian Developmental Study (BONDS).
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Parents of 1,159 children participated in this study. Data included parent interviews, children’s
language test scores at 4 years of age, preschool teacher interviews, preschool teacher reports,
and elementary school teacher reports. This study investigated the relationship between preacademic activities in preschool and child achievement in first and second grade, especially for
children at developmental, behavioral, or SES risks. Results show a significant association
between pre-academic activities in preschool and reading achievement in first and second grade
for children who struggled with externalizing behaviors or self-regulation. Still, the lack of
preschool access could widen the achievement gap between at-risk children and their peers.
However, the cognitive and socioemotional differences between children who have and
have not attended preschool may decrease in later grades (Throndsen et al., 2020). Throndsen
and colleagues investigated the impacts of preschool attendance, preschool type, and preschool
quality on kindergarten achievement. They collected statewide preschool enrollment and
cognitive and socioemotional achievement data from 45,895 state-funded public school
kindergarten children. Using an ANOVA, t-tests, and multiple regression, results showed
cognitive and socioemotional improvement when children participated in preschools, especially
at-risk children. It is suggested that preschool access for at-risk children be prioritized.
Preschool participation has a positive effect on child cognitive and socioemotional
achievement, especially for children from impoverished backgrounds (Taylor et al., 2000). A
body of research indicates that preschool attendance has short-term effects on cognitive and
socioemotional development. However, only high-quality preschool attendance has long-term
effects, especially for disadvantaged children. One of the contributions to quality in early
childhood programs is the trained staff (Balladares & Kankaraš, 2020). For example, an
international study using IRLS and PISA datasets reveals that preschool experience has no
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significant impact on children’s long-term achievement (Strietholt et al., 2020). Many insights
might explain this outcome. Magnuson et al. (2007) suggested that children who did not attend
preschool are provided with the basic skill supports in kindergarten and subsequent grades that
they need to catch up in school. Another suggested reason was that preschool programs in the
1990s and 2000s were not designed to have long-term impacts. In this international study, it is
possible that the positive and negative effects evened out across the countries. Parent
involvement in early childhood education has also improved in the last decade, as well as quality
educational resources like educational TV shows, and early intervention programs (Ma et al.,
2016). Theoretically, Phillips et al. (2017) employed sleeper effects to explain the gains of
preschool experiences in other aspects, such as education, income, and employment.
The effects of preschool participation vary by race (Daphna, 2010). This study sampled
4-year-old children across racial groups. There was no significant difference among racial group
children who live in low-income homes. However, among children who live in above homes
above the poverty line, African American children benefitted more from preschool than White or
Hispanic children. This study used data from the ECLS-B national dataset with ordinary least
squares (OLS) method to analyze cognitive and socioemotional outcomes of preschool, including
picture vocabulary, phonological and print processing, math, phonological awareness, lettersound knowledge, letter recognition, print conventions, and word recognition.
Kindergarten Experience
Kindergarten experience is an important variable that many scholars believe to be related
to later achievement. Grissom (2013) analyzed school entry and gender effects on kindergarten,
third grade, and fifth grade achievement in Middle Tennessee. This study found that school entry
age did not significantly affect later grade achievement, and gender did not significantly affect
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kindergarten, third grade, or fifth grade achievement. Another quantitative study found the
effects of preschool experiences had an impact on cognitive and socioemotional achievement.
Children who attended preschool had higher cognitive and socioemotional scores than children
who did not attend preschool.
Regarding at-risk students, the effects of kindergarten entry delay on student achievement
have been debated for a long time. Findings from Yesil-Dagli (2006) suggested that delayed
students scored higher than on-time students in kindergarten and first grade. Additionally, the
relative age of on-time students is associated with student achievement. For example, among ontime students, older students score higher than students at the average age among all students.
And students at the average age score higher than younger students. However, the differences of
achievement among relative age groups are not significant at third grade. This study reveals that
the age of kindergarten entry is not a significant variable of long-term achievement, and other
variables, like SES and ethnicity, have a greater impact. The results indicate the co-effects of
child and family variables on later achievement, which means that examination of both child and
family variables together could provide a more convincing analysis.
Teachers Matter
Teachers can make a difference in students’ learning, especially LMS. The teacher’s level
of education is the key factor in cultivating students’ learning styles, such as competitive and
cooperative learning styles (Ma, 2014). Samson and Lesaux (2015) state that there are more
insights behind the achievement gap between LMS and non-LMS. Other than the language
barrier, LMS groups feature higher rates of low-income families, lower rates of teachers with
certification and experience, and higher rates of teachers reporting feeling inadequately prepared
to teach students with limited English proficiency. Samson and Lesaux used national
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longitudinal data to examine how student demographic and school information contribute to the
disparities between a language-minority student group and a non-language-minority student
group. First, they analyzed all students including LMS and non-LMS in the dataset. After
identifying the categorical variable differences between the two groups, the subsample was
restricted to students from low-income families. This study filled in the gap in the literature on
the effects of other variables, except English proficiency, on student achievement. Three levels
of variables were analyzed: student, teacher, and school. Results showed that 70% of LMS come
from the lowest SES group, while 37% of non-LMS come from the lowest SES group. At the
teacher level, there are more inexperienced and uncertified teachers in LMS classrooms than in
non-LMS classrooms. The disparity between language-minority and non-language-minority
groups is even greater when teachers in the classrooms are unprepared to meet student needs
(Samson & Lesaux, 2015). It is suggested that LMS should be placed with the most experienced
teacher in an elementary school to ensure that their learning is supported.
Teacher education programs and professional development training should emphasize
multicultural education to prepare teachers for LMS needs. Gilliam and colleagues (2016)
examined preschool teachers’ implicit biases on preschool expulsions. Preschool teachers in this
study watched a video to detect challenging behaviors in children. During the video, teachers’
eye gazes were tracked. The group of children in the video was equally balanced in terms of race
and gender. Gilliam and colleagues found that teachers gazed longer at Black boys to detect
challenging behaviors. Another study by Okonofua and Eberhardt (2015) shows that K-12
teachers react more negatively when reading Black students’ disciplinary records, compared to
White students’ disciplinary records that contain the same level of school violations. Teachers
were more likely to recommend suspension for Black students after a second infraction,
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compared to White students. Evidence also shows that teachers who have the same race as the
students exhibit fewer implicit biases (Gilliam et al., 2016; Rasheed et al., 2020; Wright et al.,
2017).
Over the last 20 years, multicultural education in early childhood teacher education
programs has improved dramatically. However, one national study of two- and four-year
institutions of higher education found that most teacher education programs offer little or no
coursework in cultural diversity (Early & Winton, 2001). The lack of multicultural coursework
in teacher education programs resulted in many preservice teachers entering the teaching
profession holding various misconceptions, false beliefs, stereotypes, and erroneous attitudes
about minorities (Vaughan, 2005). The urgent need for multicultural teacher education is due to
changing student demographics and the opportunity gap among students of different
demographic groups (Cochran-Smith, 2003; Gay & Howard, 2000; Hodgkinson, 2002).
Preservice teachers are facing an increasingly diverse classroom environment. Between 2000 and
2015, the percentage of students enrolled in public schools who were White decreased from 61%
to 49%. By 2015, more than 50% of students in public schools were students of color.
(McFarland et al., 2018). In contrast, less than 20% of public-school teachers were teachers of
color during the same period (McFarland et al., 2018).
Teacher preparation programs and professional development training are also challenged
by growing globalization, which requires preparing teachers with the knowledge, skills, and
understanding of cultural responsiveness and sensitivity to teach effectively in schools (Zhao,
2010). Teachers need to know what their students bring to school and they need to be sensitive to
cultural differences (Zhao, 2010).
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Supportive Program
Supporting LMS early makes a bigger impact. Jordan and McKenzie (2021) conducted a
longitudinal study of LMS in 2011- 2013 cohorts to investigate how Arkansas Better Chance, a
supportive program that serves children from birth to five years of age with risk factors, can
make a difference in later school years. Results showed that LMS who participated in Arkansas
Better Chance programs benefitted more in math and reading than students who have English
proficiency. Results also showed that LMS who participated in Arkansas Better Chance
programs were less likely to be placed in English Language Learner programs in third, fourth,
and fifth grades. Furthermore, LMS who participated in Arkansas Better Chance programs were
more likely to exit ELL programs in elementary than other LMS who did not participate in
Arkansas Better Chance programs. Regardless of improvement from intervention, the
achievement gap between LMS and non-LMS remains. Jordan and McKenzie (2021) point out
there is a selection bias when evaluating the effects of support programs on at-risk families.
Families who applied for support programs were more likely to have more cultural capital and
English proficiency than families who did not apply for support programs. The bias also reflects
the extent to which families engage with the education of their children. This indicates a need to
support parents who lack English proficiency and cultural capital.
Chapter 2 Closure
Previous research shows that child sociocultural environments are associated with
cognitive and socioemotional development. There is evidence that home, school, and languages
affect children’s cognitive and socioemotional achievement. Studies have examined the
cognitive and socioemotional development of LMS based on various sociocultural variables
(August & Hakuta, 1997; Reid, 2018; Zhang & Malatesha, 2020). These studies tended to group
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LMS based on race, with results suggesting that LMS cognitive and socioemotional outcomes
differ by race variables. Such a race-based classification approach provides evidence of the
complexities of sociocultural environments in shaping cognitive and socioemotional
development. Yet, most studies have examined only a few dimensions of sociocultural variables
at a time, and to date, none have examined sociocultural school environments, family
environments, and LMS cognitive and social-cultural development together.
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CHAPTER 3
METHODS
This chapter includes the research design and method of this study. The sample data
selection, missing data issues, and description of variables are provided in this chapter.
Furthermore, the variables that represent preschool and kindergarten experiences are explained,
as well as the process of conducting the Hierarchical Linear Model (HLM). This chapter
concludes with the limitation of the study and a summary of the method.
The study investigates the effects of preschool and kindergarten experience on child
cognitive and socioemotional to study the effects from the time that they entered kindergarten
and completed the third, fifth, and eighth grades. By looking at the results from four-time points,
the classic question in early childhood education of whether the effects of preschool and
kindergarten disappear as children grow can be addressed. The following are the four research
questions:
1. Is preschool and kindergarten experience associated with children’s first grade
readiness as measured by cognitive and socioemotional outcomes, with the control for child and
family variables?
2. Is preschool and kindergarten experience associated with third grade cognitive and
socioemotional outcomes, with the control for child and family variables, and K-3 experience?
3. Is preschool and kindergarten experience associated with fifth grade cognitive and
socioemotional outcomes, with the control for child and family variables, and K-5 experience?
4. Is preschool and kindergarten experience associated with eighth grade cognitive and
socioemotional outcomes, with the control for child and family variables, and K-8 experience?
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Research Design, Approach, and Rationale
Research Design
Data of this study are drawn from the Early Childhood Longitudinal Study Kindergarten
(ECLS-K). ECLS-K focuses on children's early school experiences beginning with kindergarten
and following children through middle school. The ECLS-K data provides descriptive
information on children's status at school entry, their transition into school, and their progression
through eighth grade, from approximately 1,400 public and private schools, with approximately
8,700 students (Tourangeau et al., 2009). The longitudinal nature of the ECLS-K data enables
researchers to study how a wide range of individual, family, school, and community factors are
associated with school performance.
Four waves of data are included in this study: Fall kindergarten, spring third grade,
spring fifth grade, and spring eighth grade. By including data from kindergarten to eighth grade,
this study aims to capture the preschool and kindergarten experience’s short-term and long-term
effect on students’ development. Sample of the current study includes LMS who have all four
waves’ data available. HLM analyses are performed to investigate research questions and subquestions.
Secondary Data
Some researchers investigated the long-term effect of early childhood education, which is
more likely to be explored in secondary data (Heckman et al., 2010). Secondary data, especially
longitudinal data, provides necessary information in a timeframe that can reflect the impact of
early childhood education on students’ later achievement. In other words, secondary longitudinal
data provides an opportunity to explore early childhood impact on students’ life with less
investment of researchers’ time and money. However, there is a limitation of secondary data.
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Cheng and Philips (2014) point out that secondary data is not designed to fit all research
questions. With the limited variables in an existing dataset, researchers might not find all the
important variables needed for their study focus. Meanwhile, because researchers were not
involved in data collection, it is difficult to understand and be aware of the critical details of the
dataset.
Setting, Population, and Sample
This study drew data from the Early Childhood Longitudinal Study (ECLS-K). The
ECLS-K collected nationally representative data from kindergarteners, parents, teachers, and
schools across the United States. This study is the first national longitudinal study focuses on
children's early school experiences from kindergarten to middle school in the United Stated. The
children of ECLS-K were from various schools, including public, private, center-biased
preschool, non-center-based preschool, full day and half day kindergarten programs. The
backgrounds of children and their families are divers in terms of socioeconomic, race, gender,
language, family structure, ect. Information of ECLS-K ranges from children’s cognitive and
socioemotional development, family environment, home activities, classroom environment, and
school environment. Children’s development assessment was collected through their schools and
parents. Family environment information was collected through parent interviews and
questionnaires. Information of teacher and school are collected through teacher and school
administration questionnaires. ECLS-K data was collected from a cohort of children in 19981999 fall and spring kindergarten, 1999-2000 fall and spring first grade, 2002 spring third grade,
2004 spring fifth grade, 2007 spring eighth grade.
The current study focuses on children’s development in kindergarten, third grade, fifth
grade, and eighth grade. The initial sample size of kindergarten, third, fifth, and eighth grade in
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ECLS-K are: 21,390, 21,360, 16,140, and 12,130. The population of the current study includes
students who speak non- English at home. August and Hakuta (1998) applied this term initially
as “children from homes where a language other than English is actively used”. Variables
indicated language usage are used to identify LMS. In Kindergarten, third, fifth, and eighth
grade, the language usage question was asked directly. However, in fifth grade, language usage
question was not asked. Instead, parents were asked if they have experienced communication
problems due to language differences. In this case, the language usage indicator from third grade
(A5OTLA) was used in fifth grade data to identify fifth grade LMS.After screening the initial
data, the final sample size used in current study are: 2,550 children, and 470 schools in
kindergarten; 4,680 children, and 1,110 schools in third grade; 3,610 children and 990 schools in
fifth grade; and 1,660 children and 940 schools in eighth grade (Sample sizes rounded to nearest
10 per National Center for Education Statistics requirement).
Missing Data
Missing data were handled in three steps: LMS case selection; system missing data
coding; and excluding outcome missing cases. First, the LMS indicator was used to include LMS
cases only. “C2SCREEN”, “A5OTLA”, and “P7ANYLNG” (“language other than English is
used at home”) were used for kindergarten, third grade, fifth grade, and eighth grade
correspondently. A similar LMS indicator was missing in fifth grade questionnaires. However,
the fifth grade parent survey points the direction referring to the third grade LMS question.
Therefore, “A5OTLA” was also used for fifth grade. This step leads to 2,940 cases for
kindergarten, 5,000 cases for third grade, 4,950 cases for fifth grade, and 1,810 cases for eighth
grade.
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Table 3.1
LMS in Each Grade Level
Grade Level
LMS Indicator
Kindergarten
C2SCREEN

Frequency
Percent
LMS
2,940
14.76
Not LMS
16,980
85.24
Total
21,260
100.00
System Missing
1,340
5.93
Third Grade
A5OTLA
LMS
5,000
42.84
Not LMS
6,670
57.16
Total
15,300
100.00
System Missing
3,640
19.22
Fifth Grade
A5OTLA
LMS
4,040
37.90
Not LMS
6,620
62.10
Total
21,260
100.00
System Missing
9,680
31.29
Eighth Grade P7ANYLNG
LMS
1,810
20.90
Not LMS
6,850
79.10
Total
9,730
100.00
System Missing
1,070
9.91
Note. Sample sizes rounded to nearest 10 per National Center for Education Statistics
requirement.
Source. U.S. Department of Education, National Center for Education Statistics, Institute of
Education Science, National Center for Education Statistics, Early Childhood Longitudinal
Study, Kindergarten Class of 1998-99 (ECLS-K), fall 1999, spring 2002, spring 2004, spring
2007.
Second, data marked with -9 (not ascertained), -7 (refused), -8 (don’t know), and -1 (not
applicable) were recoded as “system missing”. These variables indicated how the data was
missing, which are also sources of missing data. In this way, these values would not be used for
further analysis in SPSS. Variables like social economic status are treated separately since it has
a meaningful -1 value.
Third, cases containing missing outcomes are excluded. Using the same dataset,
Magnuson et al. (2006) and Georges et al. (2012) also deleted the missing outcome cases. This
step results in a reduced sample for each grade: 2,550 children, and 470 schools in kindergarten;
4,680 children, and 1,110 schools in third grade; 3,610 children and 990 schools in fifth grade;
and 1,660 children and 940 schools in eighth grade.
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Data Collection Procedures
Before conducting this dissertation, the restricted data use license was granted by the
Institute of Education Sciences, Department of Education. Additionally, a Human Subject IRB
review was submitted to the Human Subjects Institutional Review Board (HSIRB) at Western
Michigan University (WMU). The WMU HSIRB has confirmed that the current study does not
require IRB review.
At each of the four waves, child-level cognitive and socioemotional outcomes were
collected. Children’s cognitive outcomes were assessed directly, and social-emotional outcomes
were teacher-rated in third and fifth grades. The socioemotional outcomes were self-rated by
students in eighth grade. Parents provided information about siblings, childcare cost, childcarerelated information, family economic status, and parent-child interactions. Teacher-level and
school-level information was also provided. At the teacher level, classroom activities, teaching
areas, and program types were provided. Principals provided their demographic information,
teaching experience, administration experience, and school-related information. Direct
assessments of children’s cognitive outcomes were conducted one-on-one by trained assessors in
schools. Teacher ratings were collected via paper-and-pencil self-administered questionnaires.
Parents provided data primarily through computer-assisted telephone interviews, but some
interviews were conducted in person.
Measures
There are three groups of variables for the study: outcome variables, independent
variables, and control variables. All these variables are drawn from ECLS-K. Composite
variables were created in the ECLS-K dataset. For example, a child’s race (WKWHITE) is a
composite variable derived from parent’s answers; “P1CENTER” represents if a child has ever
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been in center-based care, it is also derived from parent questionnaires; “WKPOVRTY” is also a
composite variable which indicates poverty level of the family.
Dependent Variables
Dependent variables are drawn from the Spring wave of each grade: kindergarten, third
grade, fifth grade, and eighth grade. Spring data collection uses similar questionnaires and
interviews like Fall. However, Spring is more likely to reflect the developmental gain including
the current school year.
Socioemotional development. Children’s social-emotional development was reflected
on Social Rating Scale (SRC) from kindergarten to fifth grade. Items in SRC include approaches
to learning, impulsive/overactive, interpersonal skills, internalizing problem behaviors,
externalizing problem behaviors. Teachers’ responses to each 4-point Likert-type item were
averaged to create scale scores (Smith-Adcock et al., 2019). For the externalizing and
internalizing scales, a higher score reflects a less favorable outcome. On the three other scales, a
higher score reflects a more favorable outcome. All the scales had high internal consistency, with
the alpha reliability coefficients ranging from .79 to .89 (Tourangeau et al., 2012).
In the eighth grade data, socioemotional development was measured in the Self-Concept
and Locus of Control Scale (SCLCS), answered by children. The SCLCS asks children about
their self-perceptions and the degree of control over their lives. Self-Description Questionnaire
(SDQ) is also provided in eighth grade data. Children rated their competence in problem
behaviors. Items of these scales are presented in both positive and negative directions. As a
result, scoring for some items was reversed to provide an appropriate score. For example, higher
scores are related to negative outcomes in some items. Therefore, ECLS-K data set has reversed
some scores for these items. In the Self-Concept scale, three of the seven items in the scale were
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reverse scored before performing computations, so that higher scores indicate more positive selfconcept: “I certainly feel useless at times; At times I think I am no good at all; I feel I do not
have much to be proud of”. The seven items in the scale were then standardized separately to a
mean of zero and a standard deviation of 1. The scale score is an average of the seven
standardized scores. For the Locus of Control scale, five items were reverse scored so that higher
scores indicate greater perception of control over one’s own life: “ I don’t have enough control
over the direction my life is taking; In my life, good luck is more important than hard work for
success; Every time I try to get ahead, something or somebody stops me; My plans hardly ever
work out, so planning only makes me unhappy; Chance and luck are very important for what
happens in my life”. The six items in the scale were then standardized separately to a mean of
zero and a standard deviation of 1. The scale score is an average of the six standardized scores. A
summary of socioemotional measurement for all grade level is presented in Table 3.2.
Table 3.2
Social Emotion Variable Items
Grade Level Item
Content
Kindergarten T2LEARN
Approaches to learning
T2CONTRO Self-control
T2INTERP
Interpersonal skills
T2EXTERN Externalizing problem behaviors (Reversed)
T2INTERN
Internalizing problem behaviors (Reversed)
Third grade T5LEARN
Approaches to learning
T5CONTRO Self-control
T5INTERP
Interpersonal skills
T5EXTERN Externalizing problem behaviors (Reversed)
T5INTERN
Internalizing problem behaviors (Reversed)
Fifth grade
T6LEARN
Approaches to learning
T6CONTRO Self-control
T6TINTERP Interpersonal skills
T6EXTERN Externalizing problem behaviors (Reversed)
T6INTERN
Internalizing problem behaviors (Reversed)
Eighth
C7LOCUS
The amount of control they had of their own lives
grade
C7CONCPT Their perceptions about themselves
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Measure
Continuous
Continuous
Continuous
Continuous
Continuous
Continuous
Continuous
Continuous
Continuous
Continuous
Continuous
Continuous
Continuous
Continuous
Continuous
Continuous
Continuous

Cognitive development. Cognitive development was assessed in two major aspects:
math and reading. Math and reading skills (i.e., letter recognition, vocabulary, number
characteristics, patterns, etc.) were assessed with direct assessments in the ECLS-K. The
assessments were to ensure content and construct validity based on frameworks created for the
National Assessment of Educational Progress (NAEP). Reading and math assessments were
individually administered to sample children at each of the observation points. Assessments
range in difficulty, and children were given harder or easier questions based on their responses.
The assessment outcome was presented as IRT scores.
Children who were identified as speaking a non-English language in the household were
screened for English proficiency before assessments with the Oral Language Development
Screener (OLDS). Students who did not pass the OLDS did not take assessments directly. Only
2% of the LMS did not pass the OLDS test by the end of first grade. However, nearly all LMS
had passed the OLDS test by the third grade. To capture accurate development levels of LMS,
the teacher-rated Academic Rating Scale (ARS), including reading (language literacy) and math
(mathematic thinking) scores were used for kindergarten outcomes. In ARS, instructions were
given to the teacher on how to rate students with limited English skills. Teachers were asked to
rate children’s language skills demonstrated in their native language, even the child does not yet
demonstrate skills in English. Since nearly all LMS has passed the OLDS test by third grade, the
math and reading IRT scores are used for third, fifth, and eighth grade as math and reading
outcome. A summary of dependent variables is presented in Table 3.3.
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Table 3.3
Dependent Variables
Grade Level Variable
Kindergarten T2ARSLIT
T2ARSMAT
SEK
Third grade

C5RMSCL
C5R4RSCL
SE3

Fifth grade

C6R3MSCL
C6R3SSCL
SE5

Eighth grade

C7R4RSCL
C7R4MSCL
SE8

Content
Kindergarten teacher-rated Literacy ARS, Spring
Kindergarten teacher-rated Math ARS, Spring
Average score of five-factor scores from the
social rating scale
Third Grade Math IRT score, Spring
Third Grade Reading IRT score, Spring
Average score of five-factor scores from the
social rating scale
Fifth Grade Math IRT score, Spring
Fifth Grade Reading IRT score, Spring
Average score of five-factor scores from the
social rating scale
Eighth Grade Reading IRT score, Spring
Eighth Grade Math IRT score, Spring
Average score of locus of control and self-concept

Table 3.4
Preschool and Kindergarten Experience Variable
Variable
Content
Preschool
P1CENTER
Been in center-based preschool
Primary care arrangements cost the year
P1COSTPK
before kindergarten
Kindergarten A2CLASS
Full day kindergarten
A2SMLGRP
Teacher-directed small group activities
A2COMMTE
Integrates two curriculum areas
A2SOCPRO
Social problem solving

Measure
Continuous
Continuous
Continuous
Continuous
Continuous
Continuous
Continuous
Continuous
Continuous
Continuous
Continuous
Continuous

Measure
0=no, 1=yes
Continuous
0=no, 1=yes
Continuous
0=no, 1=yes
Continuous

Independent Variables
The preschool experiences question is included in parent interviews in the fall of
kindergarten. Preschool experiences are coded into two types: center-based programs and noncenter-based programs. The cost of childcare the year before kindergarten is also included.
Parents were first asked if their children had attended a formal care arrangement at a school or
center. Kindergarten experience includes the length of being in a kindergarten program (full-day
or half-day), small group activities, and teaching content (teach social problem solving and
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integrating different curricula). A summary of preschool and kindergarten experience variables is
presented in Table 3.4.
Control Variables
Control variables range from the child, family, and school levels, such as poverty
indicator, parent education level, school type, percentage of students in the school who qualified
for free or reduced lunch, percentage of students in the school who were minorities, principal
demographic, and principal’s teaching experience. To collect information from parents, a trained
interviewer phoned the parent at his or her home and conducted a 45–50-minute interview.
Family variables are recorded for every child. It includes school variables that refer to school
operational information of elementary schools. This information includes school size, service
resources, teacher background, etc. Summaries of independent and control variables for each
grade are listed in the tables below.
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Table 3.5
Kindergarten Variable Summary
Independent Variable
Content
Preschool
P1CENTER
Been in center-based preschool
Primary care arrangements cost the
P1COSTPK
year before kindergarten
Kindergarten
A2CLASS
Full day kindergarten
A2SMLGRP Teacher-directed small group
activities per day
A2COMMTE Integrates two curriculum areas
A2SOCPRO
Teach social problem solving
Family
P1READBO How often parent read to child
School
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S2LOSLRY
S2TRNOVR
Control Variables
School
KURBAN
S2KMINOR
S2GNDER
S2YSTCH
S2RACE5
S2KENRLS
Family
WKPOVRTY
WKPARED

WKHEARLY
P2NUMSIB
P2HFAMIL

S2 Q59 lowest annual base salary
Teacher turnover problem
Content
Urban school
% minority students in school
Principal is male
Principal’s teaching experience
Principal is White
S2 total school enrollment
Below poverty
Parents’ highest education level

Mother worked between the child's
birth and the start of kindergarten
Number of siblings
Two-parent family

Measure
0=no, 1=yes
Continuous
0=no, 1=yes
1=no time, 2=half hour or less, 3=about one hour, 4=about
two hours, 5=three hours or more
0=no, 1=yes
Continuous
1=not at all, 2=once or twice a week, 3=three to six times
a week, 4=every day
Continuous
Continuous
Measure
0=non-urban, 1=urban
Continuous
0=no, 1=yes
Continuous
0=others, 1=white
Continuous
0=no, 1= yes
1 = 8th grade or below, 2 = 9th to 12th grade, 3 = High
school diploma/equivalent, 4 = Voc/Tech program, 5 =
Some college, 6 = Bachelor's degree, 7 =
Graduate/professional school/no Degree, 8 = Master's
degree, 9 = Doctorate or professional degree
0=no, 1=yes
Continuous
0=no, 1=yes

Table 3.5
(Continued)
Control Variables
Child
WKWHITE
GENDER

Content
Child is White
Child is male
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Table 3.6
Third Grade Variable Summary
Independent variable
Content
Preschool
P1CENTER Been in center-based preschool
Kindergarten CS_TYPE2
Type of school in kindergarten year
A2CLASS
Full day kindergarten
Classroom
B5SSWKSP Time social study workshop
B5DEVLP
Teacher’s child development courses
A5CLSZ
Number of students in class
B5CLSZOK Satisfied with classroom size
A5SMLGRP Teacher-directed small group
Family

P5READBO

P5HWLGRD
P5SHOWLV
School
S5TRNOVR
S5OVRCRD
Control Variables
School
R5URBAN
S5MINOR
S5GNDER
S5YSTCH
S5RACE5
S5ENRLS

How often parent read to child
How long parent read to child each time
Parent always show child love
Problem with teacher turnover
Problem with overcrowding
Content
Urban
% minority students in school
Principal is male
Principal’s teaching experience
Principal’s race
Total school enrollment

Measure
0=no, 1=yes
0=no, 1=yes

Measure
0=no, 1=yes
0=private, 1=public
0=no, 1=yes
Continuous
Continuous
Continuous
Continuous
1=no time, 2=half hour or less, 3=about one hour,
4=about two hours, 5=three hours or more
1=not at all, 2=once or twice a week, 3=three to six
times a week, 4=every day
Continuous
Continuous
Continuous
Continuous
Measure
0=non-urban, 1=urban
Continuous
0=no, 1=yes
Continuous
0=others, 1=white
Continuous

Table 3.6
(Continued)
Control Variables
Content
Family
W3POVRTY Below poverty
W3PARED
Parents highest education level

Child

P5NUMSIB
P5HFAMIL
W3WHITE
R5GENDER

Number of siblings
Two-parent family
Child is White
Child is male

Measure
0=no, 1= yes
1 = 8th grade or below, 2 = 9th to 12th grade, 3 = High
school diploma/equivalent, 4 = Voc/Tech program, 5 =
Some college, 6 = Bachelor's degree, 7 =
Graduate/professional school/no Degree, 8 = Master's
degree, 9 = Doctorate or professional degrees
Continuous
0=no, 1=yes
0=no, 1=yes
0=no, 1=yes
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Table 3.7
Fifth Grade Variable Summary
Independent variable
Content
Preschool
P1CENTER
Been in center-based preschool
Kindergarten A2CLASS
Full day kindergarten
Classroom
G6SMLGRP Teacher-directed small group
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J61SSWKS
J61LEPTR
P6EXPECT
J61CLSZO
Family
P6VLIBLY
School
S6TRNOVR
S6OVRCRD
Control Variables
School
S6MINOR
S6RACE5
S6FLCH_I
S6ENRLS
Family
W5POVRTY
W5PARED

Child

P6NUMSIB
P6HFAMIL
W5WHITE
R6GENDER

Teacher social study workshop
Ability to teach LMS
Parent’s expectation
Teacher satisfies with class size
Visited library in past year
School problem with teacher turnover
School problem with overcrowding
Content
% minority students in school
Principal’s race
Percentage of free reduce lunch
Total school enrollment
Below poverty level
Parents’ highest education level

Number of siblings
Two-parent family
Child is White
Child is male

Measure
0=no, 1=yes
0=no, 1=yes
1=no time, 2=half hour or less, 3=about one hour, 4=about
two hours, 5=three hours or more
Continuous
Continuous
Continuous
Continuous
0=no, 1=yes
Continuous
Continuous
Measure
Continuous
0=others, 1=white
Continuous
Continuous
0=no, 1= yes
1 = 8th grade or below, 2 = 9th to 12th grade, 3 = High
school diploma/equivalent, 4 = Voc/Tech program, 5 =
Some college, 6 = Bachelor's degree, 7 =
Graduate/professional school/no degree, 8 = Master's
degree, 9 = Doctorate or professional degree
Continuous
0=no, 1=yes
0=no, 1=yes
0=no, 1=yes
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Table 3.8
Eighth Grade Variable Summary
Independent variable
Content
Preschool
P1CENTER Been in center-based preschool
Kindergarten A2CLASS
Full day kindergarten
Teacher
C7CLOSTC Teacher-child closeness
J71CLSZO
Teacher satisfies with class size
Family
P7FRQHWK Homework together
School
S7GOAL11
Teacher salary at first year
S7STRSAL
Emphasis on teacher PD
Control Variables
Content
Child
R7GENDER Child is male
R7RACE
Child is White
Family
W8POVRTY Below poverty level
P7NUMSIB Number of siblings
P7HFAMIL
Two-parent family
W8PARED
W8 parents’ highest education
level

School

R7LOCALE
S7FLCH_I
S7GNDER
S7YSTCH

Urban school
% free lunch eligible in school
Principal is male
Principal’s teaching experience

Measure
0=no, 1=yes
0=no, 1=yes
0=no, 1=yes
Continuous
Continuous
Continuous
Continuous
Measure
0=no, 1=yes
0=no, 1=yes
0=no, 1=yes
Continuous
0=no, 1=yes
1 = 8th grade or below, 2 = 9th to 12th grade, 3 = High school
diploma/equivalent, 4 = Voc/Tech program, 5 = Some college, 6
= Bachelor's degree, 7 = Graduate/professional school/no
degree, 8 = Master's degree, 9 = Doctorate or professional
degree
0=non-urban, 1=urban
Continuous
0=no, 1=yes
Continuous

Data Analysis
This study used two-level hierarchical linear models (HLM) (Raudenbush et al., 2011) to
examine the effects of preschool and kindergarten experience on LMS’ cognitive and
socioemotional development. Prior to HLM analysis, descriptive statistics were conducted.
HLM analyses were conducted for cognitive and socioemotional outcomes separately in
kindergarten, third grade, fifth grade, and eighth grade. The LMS sample is nested within the
schools. HLM analysis allows us to explore the influence of the school environment on LMS
development. Due to the small sample of LMS in each school, the classroom level was not
considered in the current study. The two-level HLM is suitable for this study with the student on
level 1 and the school on level 2. All student-level variables are placed in level 1, and all schoollevel variables are placed in level 2. Variables relate to family, teacher, and classroom are coded
individually for every LMS. Therefore, these variables are placed in level 1.
The analysis responded to four research questions:
1. Is preschool and kindergarten experience associated with children’s first grade
readiness as measured by cognitive and socioemotional outcomes, with the control for child and
family variables?
2. Is preschool and kindergarten experience associated with third grade cognitive and
socioemotional outcomes, with the control for child and family variables, and K-3 experience?
3. Is preschool and kindergarten experience associated with fifth grade cognitive and
socioemotional outcomes, with the control for child and family variables, and K-5 experience?
4. Is preschool and kindergarten experience associated with eighth grade cognitive and
socioemotional outcomes, with the control for child and family variables, and K-8 experience?
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HLM Models
For each grade level, an HLM model is applied for three outcomes: reading, math, and
social emotion. The following steps show how each model is applied.
Step 1. Model A.
A null model (Model A) was built to explore the extent of variance of LMS achievement
on reading, math, and socioemotional development. The model A below used kindergarten,
reading outcome data as an example.
Level-1 Model: T2ARSLIT ij = β0j + rij
Level-2 Model: β0j= y00+ u 0j
In level 1, T2ARSLIT ij is the kindergarten reading. The intraclass correlation coefficient
(ICC), which reflects the proportion of variance is calculated with the formula below:
The proportion of variance between groups: P= τ00/ (σ2+ τ00)
Step 2. Model B.
In Model B (control model), control variables are added to the null model. The model B
below used kindergarten, reading outcome data as an example. Please refer to the variable
summary for control variables of each grade.
Level-1 Model: T2ARSLIT ij = β0j + β1j(P2HFAM1L ij) + β2j(P2NUMS1B ij) +
β3j(WKHEARLY ij) + β4j(WKPARED ij) + β5j(WKPOVRTY ij) + β6j(GENDER ij) + β7j(WKWHITE ij)
+ rij
Level-2 Model: β0j= y00+ y01( KURBANj) + y02 ( S2KMINORj) + y03 ( S2RACE5j) + y04
( S2YSTCHj) + y05(G ENDERj) + y06(S 2KENRLSj) + u 0j
β1j = y10
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β2j = y20
β3j = y30
β4j = y40
β5j = y50
β6j = y60
β7j = y70
In level 1, P2HFAMIL, P2NUMSIB, WKHEARLY, WKPARED, WKPOVRTY,
GENDER, and WKWHITE have been centered around the group mean.
In Level 2, KURBAN, S2KMINOR, S2RACE5, S2YSTCH, GENDER, and S2KENRLS
have been centered around the grand mean.
Step 3. Model C.
Predictor variables are added to the step 2 model. The full model (Model C) below used
kindergarten data as an example. Please refer to the variable summary for cognitive and
socioemotional outcomes and predictor variables of each grade.
Level-1 Model: T2ARSLIT ij = β oj + + β1j (A2CLASS ij) + β2j (A2COMMTE ij) + β3j
(A2SMLGRP ij) + β4j (A2SOCPRO ij) + β5j (PICENTER ij) + β6j (PI READBO ij) + β7j (PJCOSTPK
ij)

+ β8j (P2HFAM1L ij) + β9j (P2NUMS1B ij)+ β10j (WKHEARLY ij) + β11j (WKPARED ij) + β12j

(WKPOVRTY ij) + β13j (GENDER ij) + β14j (WKWHITE ij) + r ij
Level-2 Model: β0j= y00+ y01 (S2LOSLRY) + y02 ( S2TRNOVR)+yo3( KURBANj) + yo4
( S2KMINORj) + yo5 ( S2RACE5j) + yo6 ( S2YSTCHj) + yo7(G ENDERj) + yo8(S 2KENRLSj) + u 0j
β1j = y10
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β2j = y20
β3j = y30
β4j = y40
β5j = y50
β6j = y60
β7j = y70
β8j = y80
β9j = y90
β10j = y100
β11j = y110
β12j = y120
β13j = y130
β14j = y140
In Level 1, A2CLAS,S A2COMMTE, A2SMLGRP, A2SOCPRO, Pl CENTER,
P2HFAMIL, P2NUMSIB, WKHEARLY, WKPARED, WKPOVRTY, GENDER, WKWHITE,
PlCOSTPK, and PlREADBO have been centered around the group mean.
In level 2, KURBAN, S2GNDER, S2KMINOR, S2RACE,5 S2YSTCH, S2KENRLS,
S2LOSLRY, and S2TRNOVR have been centered around the grand mean.
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Limitations and Delimitations
The findings of the current study have few limitations. Firstly, the observational data set
limits the availability of measures. Many variables cannot be obtained from the existing data set,
such as parents’ and students’ experience of schools, teachers’ personal feelings about teaching
in different content, etc. Secondly, the information of preschool experiences was mainly relying
on parent interviews, which could include misinformation due to parents’ understanding of
childcare programs. Also, the dataset did not provide information on the preschool program
quality. Although preschool types can be served as an indicator of general preschool quality.
Lastly, students who speak other than English and Spanish do not have an option of taking the
assessment in their home language. This can potentially cause bias in assessment scores.
Chapter 3 Closure
This chapter summarized the method used in the current study. An introduction of ECLSK data, data collection, and the sample of the current study were presented. After that,
measurements of all variables were explained, followed by an analysis plan. In the next chapter,
LMS with different preschool and kindergarten experiences are compared. LMS’ cognitive and
socioemotional development data are analyzed, with control variables of school and family.
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CHAPTER 4
RESULTS
In this chapter, the results of the data analysis are reported. There are four groups of
findings: kindergarten, third grade, fifth grade, and eighth grade. Each group of findings contains
three outcome measures: reading, math, and socioemotional development. First, descriptive
statistics include variable content, number, percentage, means, standard deviation, minimum, and
maximum values. Following the descriptive statistics, two-level HLM analysis results are
presented for kindergarten, third grade, fifth grade, and eighth grade.
The purpose of the current study was to explore the effects of preschool and kindergarten
experiences on LMS’ cognitive and socioemotional development in kindergarten, third grade,
fifth grade, and eighth grade. Specifically, the following issues are addressed: the effects for
LMS of center-based preschool, full-day or half-day kindergarten, classroom activities, parentchild interaction, school environments, such as supportive programs, and teacher turnover.
Several variables were included in this study: child gender, race, poverty level, number of
siblings, parent education, principal characteristics, and teaching experiences.
Descriptive Statistics
The preliminary descriptive analysis are presented. Due to the differences of each data
wave, variables of each grade level is not identical. However, variables of each grade were
selected to represent similar concepts. For example, “how often parents read to child” was used
in kindergarten and third grade, while “if parents have taken children to library in the last year”
was used in fifth grade.
Table 4.1 shows correlations of kindergarten level explanatory variables. The
intercorrelations in the kindergarten showed that teacher rated reading and math have a positive
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strong relationship (.462). Math and reading both have a moderate positive relationship with
socioemotional development (.486 and .462, respectively). The correlation between LMS’
development and preschool and kindergarten experience are weak (from -.01 to .137). All
variables of school and family environment also have week relationships with LMS’
development (from -.01 to .209).
The next table (Table 4.2) presents descriptive statistics of kindergarten variables. More
than half LMS were identified as White (60.90%). Male and female LMS percentages are closed
(50.18% and 49.78%, respectively). 48.76% of LMS have been in a center-based preschool.
Similar percentage of LMS wen to full day kindergarten (48.96%). Slightly less than one third of
LMS families (32.85%) were below the poverty level. Meanwhile, almost half of LMS moms
worked between the child’s birth and the start of kindergarten (49.31%). 70.37% LMS families
are two-parent families (same or different sex parents). 90.61% teachers of LMS are identified as
female teacher. The cost of childcare before kindergarten year was between 0 to 346.19 dollars
per unit (M=31.29, SD=44.49). In a five-level scale rating, teacher-directed small group
activities were implemented about one hour each day on average (M=3.01, SD=.082. “1=no
time; 2=half hour or less; 3=about one hour; 4=about two hours; 5=three hours or more”) in
LMS classrooms. Teacher’s view on social problem-solving skills are more than “very
important”, closed to “essential” (M=4.68, SD=2.08). LMS’ parents read to their children three
to six times a week on average (M=3.01, SD=.090. “1=not at all; 2=once or twice a week;
3=three to six times a week; 4=every day”). LMS’ parents’ average education level is above high
school but below bachelor’s degree level (M=3.9, SD=2.17. “1 = 8th grade or below; 2 = 9th to
12th grade; 3 = High school diploma/equivalent; 4 = Voc/Tech program; 5 = Some college; 6 =
Bachelor's degree; 7 = Graduate/professional school/no degree; 8 = Master's degree; 9 =

50

Doctorate or professional degree”). On average, there are 2 siblings in LMS’ home (including
biological and non-biological). About 88% of LMS attended urban school at kindergarten year.
More than half of principals of LMS attended schools are White (66.17%). The average teaching
experiences of principals is 12 years. Teachers’ lowest salaries in sampled schools fall between
$20,001 to $25,000 (M=3.49, SD=-.95).
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Table 4.1
Intercorrelations for Explanatory Variables for Kindergarten
Variables
1
2
3
4
5
6
7
8
9
10
11
12
1.00
1 T2ARSLIT
1.00
2 T2ARSMAT .819**
.438** .457**
1.00
3 SEK
.068** .100**
-0.03
1.00
4 A2CLASS
1.00
5 A2COMMT -0.002 -0.007 -0.018 -0.012
.044* .062** .061** .234** -0.009
1.00
6 A2SMLGRP
0.012 .061** -.078**
1.00
7 A2SOCPRO .089** .137** 0.023
1.00
8 P1READBO .157** .126** .092** -0.029 0.004 -.048* 0.036
-0.04 -.072**
0.03
-0.03
1.00
9 S2TRNOVR -0.002 -0.041 -0.027 .165**
0.005 0.012 0.043 -.239**
0.04
.061* .063** .100** -.086**
1.00
10 S2LOSLRY
0.04 .097**
-0.01
-0.02
-0.04 .081**
0.04
-0.04
1.00
11 P1COSTPK .209** .177**
12 P1CENTER .135** .130**
0.00
0.02
-0.01
-0.03 .052* .058**
0.04 -.089** .081**
1.00
** Correlation is significant at the 0.01 level; * Correlation is significant at the 0.05 level (2-tailed).
Source. U.S. Department of Education, National Center for Education Statistics, Institute of Education Science, National Center for
Education Statistics, Early Childhood Longitudinal Study, Kindergarten Class of 1998-99 (ECLS-K), spring 1998, fall 1999.

Table 4.2
Descriptive Statistics: Kindergarten
Level
Variable
Content
A2CLASS
Full day or half day kindergarten
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Level
Level 2

Coding
0=half day
1=full day
P1CENTER
Child ever been in center-based care
0=no
1=yes
A2COMMTE Integrate two curriculum areas
0=no
1=yes
WKHEARLY Mother worked between the child's birth
0=no
and the start of kindergarten
1=yes
P2HFAMIL
Two-parent family
0=no
1=yes
0=no
WKWHITE
Child is white
1=yes
WKPOVRTY Below poverty level
0=no
1=yes
GENDER
Child is male
0=no
1=yes
Primary care arrangements cost the year before
P1COSTPK
kindergarten
A2SMLGRP Teacher-directed small group activities
A2SOCPRO
Social problem solving
P1READBO How often parent read to child
WKPARED
Parents' highest education level
P2NUMSIB
Number of siblings
T2ARSLIT
Literacy ARS score
T2ARSMAT Math ARS score
SEK
Average score of five-factor scores from the social
rating scale
Variable
Content
Coding
0=no
KURBAN
Urban school

N
%*
M
1230
48
1250
49
820
32
1240
49
70
3
2390
94
40
1010
1260
49
390
15
1790
70
61
1550
760
30
1490
59
840
33
1270
50
1280
50
1370

SD

Min Max

31.29 44.49 0.00 346.19

2400
2410
2070
2320
2180
2550
2550

3.01
4.68
3.01
3.90
1.72
3.08
3.28

0.82
2.08
0.90
2.17
1.49
0.81
0.87

1.00
1.00
1.00
1.00
0.00
1.00
1.00

5.00
7.00
4.00
9.00
11.00
5.00
5.00

2550

2.50

0.27 1.51

3.42

N

50

%*

11

M

SD

Min Max

Table 4.2
(Continued)
Level
Variable

Content

Coding
1=yes
0=no
1=yes
0=no
1=yes
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N
%*
M
SD
Min Max
420
89
230
48
S2GNDER
Principal is male
150
32
40
8
S2RACE5
Principal is white
310
66
370
3.49 0.95 1.00
5.00
S2LOSLRY
Teacher lowest annual base salary
S2TRNOVR School problem with teacher turnover
370
1.94 1.03 1.00
5.00
S2KMINOR
% minority students in school
470
51.22 34.22 0.00 100.00
S2YSTCH
Principle’s teaching experience
370
12.29 6.22 0.00 40.00
S2KENRLS
School enrollment
470
3.56 1.19 1.00
5.00
Note. Sample sizes rounded to nearest 10 per National Center for Education Statistics requirement.
*Percentage may not add up to 100% due to missing data.
Source. U.S. Department of Education, National Center for Education Statistics, Institute of Education Science, National Center for
Education Statistics, Early Childhood Longitudinal Study, Kindergarten Class of 1998-99 (ECLS-K), spring 1998, fall 1999.

Table 4.3 shows correlations of third grade level explanatory variables. The
intercorrelations in the third grade showed that LMS reading and math IRT have a positive
strong relationship (.734). Math and reading IRT both have a moderate positive relationship with
socioemotional development (.243 and .278, respectively). The correlation between LMS’
development and preschool and kindergarten experience are weak (from -.167 to .148). All
variables of school and family environment also have week relationships with LMS’
development (from -.107 to .062).
The next table (Table 4.4) presents descriptive statistics of third grade variables. More
than half of third grade LMS were identified as White (53.5%). Male and female LMS
percentage is closed (50.1% and 49.9%, respectively). There are 62.6 % of third grade LMS who
have been in a center-based preschool, while 84.4% of them went to a public school in
kindergarten year. Almost half of third grade LMS went to full day kindergarten (49.2%). Less
than one fifth of third grade LMS families (17.5%) were below the poverty level. 67.5% LMS
families are two-parent families (same or different sex parents). 91.9% teachers of LMS are
identified as female teacher. In a five-level scale rating, on average, teachers of third grade LMS
attend 2.8 hours per year on social studies’ workshop (M=2.8, SD=10.78). Sample teachers took
more than 2 child development courses in college (M=2.72, SD=1.77). The average class size of
third grade LMS is 22 students, ranging from 4 to 83 student in a class (M=21.94, SD=5.93).
LMS’ parents read to their children three to six times a week on average (M=2.53, SD=.1.09.
“1=not at all; 2=once or twice a week; 3=three to six times a week; 4=every day” ). LMS’
parents’ average education level is college level but below bachelor’s degree level (M=4.95,
SD=2.01. “1 = 8th grade or below; 2 = 9th to 12th grade; 3 = High school diploma/equivalent; 4
= Voc/Tech program; 5 = Some college; 6 = Bachelor's degree; 7 = Graduate/professional
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school/no degree; 8 = Master's degree; 9 = Doctorate or professional degree”). On average, there
are 2 siblings in LMS’ home (including biological and non-biological). About 85.5% of LMS
attended urban school in third grade. More than half of principals of LMS attended schools are
White (67.8%). The average teaching experiences of principals’ teaching experience is 13 years.
Percentage of minority students in LMS’ school is 49.1% on average, with the highest at 100%
and lowest at 0%. The overall level of teacher turnover issue in LMS school is low (M=1.76,
SD=1). The overall level of overcrowding issue is LMS school is medium (M=2.54, SD=1.28).
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Table 4.3
Intercorrelations for Explanatory Variables for Third Grade
1
2
3
4
5
6
7
8
1 C5R4MSCL
1
2 C5R4RSCL
.730**
1
3 SE3
.325**
.339**
1
4 A2CLASS
-0.015
-0.004
-.043**
1
5 P1CENTER
.156**
.166**
-0.017
.034*
1
6 CS_TYPE2
-.135**
-.185**
-.047**
-.113**
-.112**
1
7 B5SSWKSP
-.031*
-0.02
-.056**
0.031
0.017
-.054**
1
8 B5DEVLP
-0.023
0.016
-0.002
-0.022
0.024
0.01
.101**
1
9 A5CLSZ
.067**
.107**
.037*
0.016
0.002
-.183**
-.033*
0.002
10 B5CLSZOK
0.002
-.032*
0.009
-.101**
0.017
-.049**
0.016
-.039*
11 A5SMLGRP
-.035*
-.045**
-0.028
-.066**
-0.013
.104**
0.002
.095**
12 P5SHOWLV
0.023
.039*
0.004
0.028
.039*
-0.026
-0.005
-0.008
13 P5READBO
-.087**
-.073**
-0.027
-.032*
-0.022
0.025
-0.023
-0.013
14 P5HWLGRD
-0.034
-0.006
0.01
0.011
-0.032
-0.004
-0.015
0.027
15 S5OVRCRD
-.032*
-.056**
0.001
-.058**
-.085**
.177**
-.041*
-0.029
16 S5TRNOVR
-.070**
-.092**
-.047**
.045**
-0.003
-0.023
-0.011
-.034*
9
10
11
12
13
14
15
16
9 A5CLSZ
1
10 B5CLSZOK
-.482**
1
11 A5SMLGRP
0.025
0.014
1
12 P5SHOWLV
0.019
-0.031
-0.014
1
13 P5READBO
0.005
-0.003
0.001
.078**
1
14 P5HWLGRD
-0.01
0.006
0.002
-0.006
.084**
1
15 S5OVRCRD
.051**
-.125**
-0.009
0.013
0.017
-0.022
1
16 S5TRNOVR
-.089**
.096**
-0.012
0.01
0.023
0.023
.131**
1
** Correlation is significant at the 0.01 level; * Correlation is significant at the 0.05 level (2-tailed).
Source. U.S. Department of Education, National Center for Education Statistics, Institute of Education Science, National Center for
Education Statistics, Early Childhood Longitudinal Study, Kindergarten Class of 1998-99 (ECLS-K), spring 1998, fall 1999, spring
2002.

Table 4.4
Descriptive Statistics: Third Grade
Level Variable
Content
level 1 CS_TYPE2
Type of school in kindergarten year
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A2CLASS

Full day kindergarten

P1CENTER

Been in center-based preschool

W3POVRTY

Below poverty

P5HFAMIL

Two-parent family

R5GENDER

Child is male

W3WHITE

Child is white

P5READBO
A5CLSZ
B5CLSZOK
A5SMLGRP

How often parent read to child
Number of students in class
Teacher satisfies with class size
Teacher-directed school group
Teachers took child development
courses in college
Time of teacher social study workshop
Parent always show child love
How often parent read to child
How long parent read to child each time
Parents' highest education level
Number of siblings
Reading IRT score
Average score of five-factor scores from
the social rating scale

B5DEVLP
B5SSWKSP
P5SHOWLV
P5READBO
P5HWLGRD
W3PARED
P5NUMSIB
C5R4RSCL
SE3

Coding
N
%*
M
SD
Min Max
0=private
710
15
1=public
3970
85
0=no
2030
43
1=yes
2300
49
0=no
1060
23
1=yes
2930
63
0=no
3210
69
1=yes
820
18
0=no
870
19
1=yes
3160
68
0=no
2330
50
1=yes
2350
50
0=no
1510
32
1=yes
2500
54
4000
2.53 1.09 1.00
4.00
4660
21.94 5.93 4.00 83.00
4620
3.74 1.30
1
5
4570
2.98 0.81
1
5
4180
4240
3870
4000
3140
4030
4030
3020
4680

2.72

1.77

0.00

6.00

2.80 10.78 0.00 180.00
1.57 0.72 1.00
4.00
2.53 1.09
1
4
25.33 11.73 1.00 60.00
4.95 2.01 1.00
9.00
1.58 1.17 0.00 11.00
127.52 27.79 51.46 200.75
2.53

0.26

1.64

4.00

Table 4.4
(Continued)
Level Variable
C5R4MSCL
level 2 R5URBAN

Content
Math IRT score
Urban school

Coding
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N
%*
M
SD
Min Max
3020
100.66 24.47 35.62 164.22
0=rural
130
12
1=urban
950
86
S5GNDER
Principal is male
0=no
610
55
1=yes
320
29
S5RACE5
Principal is white
0=no
130
12
1=yes
760
68
S5TRNOVR
School's problem w/teacher turnover
920
1.76 1.00 1.00
5.00
S5OVRCRD
School's problem with overcrowding
920
2.54 1.28 1.00
5.00
S5MINOR
% Minority students in school
1110
49.10 32.82 0.00 100.00
S5YSTCH
Principal teaching experience
920
12.90 6.44 0.00 35.00
S5ENRLS
Total school enrollment
1110
3.62 1.02 1.00
5.00
Note. Sample sizes rounded to nearest 10 per National Center for Education Statistics requirement.
*Percentage may not add up to 100% due to missing data.
Source. U.S. Department of Education, National Center for Education Statistics, Institute of Education Science, National Center for
Education Statistics, Early Childhood Longitudinal Study, Kindergarten Class of 1998-99 (ECLS-K), spring 1998, fall 1999, spring
2022.

Table 4.5 shows correlations of fifth grade level explanatory variables. The
intercorrelations in the fifth grade showed that LMS reading and math IRT have a positive strong
relationship (.739). Math and reading IRT both have a moderate positive relationship with
socioemotional development (.214 and .249, respectively). The correlation between LMS’
development and preschool and kindergarten experience are weak (from -.118 to .148). All
variables of school and family environment also have week relationships with LMS’
development (from -.128 to .181).
The next table (Table 4.6) presents descriptive statistics of fifth grade variables. More
than half of fifth grade LMS were identified as White (56.2%). Male and female LMS
percentage is closed (49.3% and 50.7%, respectively). There are 63.4% of third grade LMS who
have been in a center-based preschool, while 84.9% of them went to a public school in
kindergarten year. Almost half of third grade LMS went to full day kindergarten (49.9%). Less
than one fifth of third grade LMS families (18.3%) were below the poverty level. 71.3% LMS
families are two-parent families (same or different sex parents). In a five-level scale rating, on
average, teachers of fifth grade LMS attend 2.97 hours per year on social studies’ workshop
(M=2.97, SD=12.18). The average satisfaction of class size rated by fifth grade LMS teacher is
neutral (M=3.39, SD=1.34). LMS’ home has 104 books in their houses on average (M=104.21,
SD=187.82). LMS’ parents’ average education level is college level but below bachelor’s degree
level (M=5.01, SD=2.04. “1 = 8th grade or below; 2 = 9th to 12th grade; 3 = High school
diploma/equivalent; 4 = Voc/Tech program; 5 = Some college; 6 = Bachelor's degree; 7 =
Graduate/professional school/no degree; 8 = Master's degree; 9 = Doctorate or professional
degree”). On average, there are 2 siblings in LMS’ home (including biological and nonbiological). About 83.2% of LMS attended urban school in fifth grade. More than half of
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principals of LMS attended schools are White (77.0%). The average teaching experiences of
principals’ teaching experience is 13 years. The overall level of teacher turnover issue in LMS
school is low (M=1.70, SD=0.925). The overall level of overcrowding issue is LMS school is
medium (M=2.42, SD=1.268).
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Table 4.5
Intercorrelations for Explanatory Variables for Fifth Grade
1
2
3
4
5
6
7
1
C6R3MSCL
1
2
C6R3RSCL
.739**
1
3
SE5
.316**
.294**
1
4
P1CENTER
.148**
.124**
-0.034
1
5
A2CLASS
-.045**
-.035*
-.052**
0.021
1
6
G6SMLGRP
-.066**
-0.028
-.046**
-0.012
-.044*
1
7
J61SSWKS
-0.016
0.004
-0.016
-0.003
0.013
0.029
1
8
J61LEPTR
-.141**
-.087**
0.015
-.105**
-.063**
.037*
.071**
9
J61CLSZO
0.029
0.022
0.027
0.021
.067**
-.048**
0.008
10
P6EXPECT
.268**
.267**
.165**
.057**
-0.023
-0.016
0.016
11
P6VLIBLY
.142**
.113**
.089**
.093**
-.096**
-0.03
-0.05
12
S6TRNOVR
-.138**
-.128**
-.049**
-.057**
.077**
-0.025
-0.007
13
S6OVRCRD
-0.031
-.050**
.042*
-.062**
-0.014
-0.024
-0.012
8
9
10
11
12
13
8
J61LEPTR
1
9
J61CLSZO
-.074**
1
10
P6EXPECT
-0.032
0.025
1
11
P6VLIBLY
0.004
-0.022
.090**
1
12
S6TRNOVR
0.002
-0.012
-.053**
-.101**
1
13
S6OVRCRD
-0.016
-.102**
0.004
-0.027
.126**
1
** Correlation is significant at the 0.01 level; * Correlation is significant at the 0.05 level (2-tailed).
Source. U.S. Department of Education, National Center for Education Statistics, Institute of Education Science, National Center for
Education Statistics, Early Childhood Longitudinal Study, Kindergarten Class of 1998-99 (ECLS-K), fall 1999, spring 2004.

Table 4.6
Descriptive Statistics: Fifth Grade
Level Variable
Content
level 1 P1CENTER
been in center-based preschool
A2CLASS
P6VLIBLY
W5POVRTY
P6HFAMIL
W5WHITE
R6GENDER
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G6SMLGRP
J61SSWKS
J61LEPTR
J61CLSZO
P6EXPECT
W5PARED
P6NUMSIB
C6R3RSCL
C6R3MSCL
SE5
level 2 S6RACE5
S6TRNOVR
S6OVRCRD

Coding
0=no
1=yes
Full day kindergarten
0=no
1=yes
Parent took child to library in past year 0=no
1=yes
Below poverty
0=no
1=yes
Two-parent family
0=no
1=yes
Child is White
0=no
1=yes
Child is male
0=no
1=yes
Teacher-directed small grp read
Time social study workshop
Can teach LMS in my class
Satisfied with class size
Parent’s expectation
Parents' highest education level
Number of siblings
Reading IRT score
Math IRT score
Average score of five-factor scores from the social
rating scale
Principal is white
0=no
1=yes
School's problem w/teacher turnover
School's problem with overcrowding

N

800
2290
1570
1800
340
1180
2660
660
750
2570
1250
2030
1830
1780
3500
3330
2920
3560
3300
3320
3320
3610
3610

%*

22
63
44
50
9
33
74
18
21
71
35
56
51
49

3610
160
770
950
950

16
77

M

SD

2.25
2.97
3.19
3.39
4.14
5.01
1.59
138.81
114.35

Min

0.74 1.00
12.18 0.00
1.25 1.00
1.34 1.00
1.04 1.00
2.04 1.00
1.19 0.00
22.73 58.64
21.01 46.97

Max

5.00
290.00
5.00
5.00
6.00
9.00
10.00
181.22
150.12

2.54

0.26

1.54

3.60

1.70
2.42

0.925
1.268

1.00
1.00

5.00
5.00

Table 4.6
(Continued)
Level Variable
Content
Coding
N
%*
M
SD
Min Max
S6FLCH_I
% Free lunch
990
40.36 28.538
.00
95.00
S6MINOR
% Minority students in school
990
3.38 1.434 1.00
5.00
S6ENRLS
School enrollment
990
3.59 1.024 1.00
5.00
Note. Sample sizes rounded to nearest 10 per National Center for Education Statistics requirement.
*Percentage may not add up to 100% due to missing data.
Source. U.S. Department of Education, National Center for Education Statistics, Institute of Education Science, National Center for
Education Statistics, Early Childhood Longitudinal Study, Kindergarten Class of 1998-99 (ECLS-K), spring 1998, fall 1999, spring
2004.
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Table 4.7 shows correlations of eighth grade level explanatory variables. The
intercorrelations in the eighth grade showed that LMS reading and math IRT have a positive
strong relationship (.742). Math and reading IRT both have a moderate positive relationship with
socioemotional development (.367 and .363, respectively). The preschool type which LMS
attended has a moderate negative relationship with eight grade math IRT (-.234). The correlation
between LMS’ development and other preschool and kindergarten experiences are weak (from .168 to .134). Among variables of school environment and family environment, the teacher-child
relationship appears to have a positive moderate relationship with LMS socioemotional
development in eighth grade. The rest of variables of school and family environment also have
week relationships with LMS’ development (from -.066 to .156).
The next table (Table 4.8) presents descriptive statistics of eighth grade variables. Unlike
previous waves of data, more than half of eighth grade LMS were identified as non-White
(68.4%). Male and female LMS percentage is equal (50% and 50%, respectively). There are
53.4% of eighth grade LMS who have been in a center-based preschool, while 48.3% of them
went to a public school in kindergarten year. 41% of eighth grade LMS went to full day
kindergarten. Almost one third of third grade LMS families (31.6%) were below the poverty
level. 80.1% LMS families are two-parent families (same or different sex parents). The average
satisfaction of class size rated by eighth grade LMS teacher is neutral (M=3.34, SD=1.30). On
average, LMS often felt close to their teachers (M=2.58, SD=.85). LMS’ parents’ average
education level is above high school but below college level (M=4.43, SD=2.29. “1 = 8th grade
or below; 2 = 9th to 12th grade; 3 = High school diploma/equivalent; 4 = Voc/Tech program; 5 =
Some college; 6 = Bachelor's degree; 7 = Graduate/professional school/no degree; 8 = Master's
degree; 9 = Doctorate or professional degree”). On average, there are 2 siblings in LMS’ home
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(including biological and non-biological). About 82.7% of LMS attended urban school in eighth
grade. The average teaching experiences of principals’ teaching experience is 12 years. On
average, principals have rated teacher professional development as major emphasis (M=2.79,
SD=.421). The average first year teacher salary in sampled school is $35,495 (M=35495,
SD=6604.1).
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Table 4.7
Intercorrelations for Explanatory Variables for Eighth Grade
1
2
3
4
5
6
1 C7R4MSCL
1
2 C7R4RSCL
.742**
1
3 SE8
.367**
.363**
1
4 A2CLASS
-0.023
-0.012
.059*
1
5 C7CLOSTC
.090**
.076**
.264**
0.029
1
6 J71CLSZO
.066*
.057*
0.04
.106**
.089**
1
7 P1CENTER
.134**
.165**
.077**
0.017
0.046
.063*
8 P7FRQHWK
.092**
.119**
.106**
0.026
0.047
0.047
9 S7GOAL11
-0.039
-.057*
-0.029
-0.018
-0.017
-.089**
10 S7STRSAL
0.008
-.066*
0.012
-.173**
0.011
-.148**
7
8
9
10
7 P1CENTER
1
8 P7FRQHWK
.058*
1
9 S7GOAL11
0.006
-.057*
1
10 S7STRSAL
-.160**
-.169**
.171**
1
** Correlation is significant at the 0.01 level; * Correlation is significant at the 0.05 level (2-tailed).
Source. U.S. Department of Education, National Center for Education Statistics, Institute of Education Science, National Center for
Education Statistics, Early Childhood Longitudinal Study, Kindergarten Class of 1998-99 (ECLS-K), spring 1998, fall 1999, spring
2007.
Table 4.8
Descriptive Statistics: Eighth Grade
Level Variable
Content
level 1 P1CENTER
Been in center-based preschool
A2CLASS

Kindergarten is public

R7GENDER

Child is male

Coding
0=no
1=yes
0=no
1=yes
0=no
1=yes

N

500
890
700
800
830
830

%*

30
53
42
48
50
50

M

SD

Min

Max

Table 4.8.
(Continued)
Level Variable
R7RACE

Content
Child is White

Coding
0=no
1=yes
0=no
1=yes
0=no
1=yes
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N
%*
M
SD
Min Max
1430
86
230
14
1130
68
W8POVRTY
Below poverty level
520
32
300
18
P7HFAMIL
Two-parent family
1330
80
P7FRQHWK
Parent did homework w/ child together
1660
3.17
0.92 1.00
4.00
J71CLSZO
Teacher's satisfaction of class size
1530
3.34
1.30 1.00
5.00
C7CLOSTC
Teacher-child closeness
1640
2.58
0.85 1.00
4.00
P7NUMSIB
Number of siblings
1660
1.77
1.30 0.00
9.00
W8PARED
Parents' highest education level
1660
4.43
2.29 1.00
9.00
C7R4RSCL
Math IRT score
1660
138.14 23.87 69.85 172.20
C7R4MSCL
Reading IRT score
1660
163.52 30.19 86.63 208.90
SE8
Average score of locus of control, and self-concept 1660
-0.08
0.58 -2.12
1.28
140
14
level 2 R7LOCALE
Urban school
0=Rural
1=Urban
780
83
S7GNDER
Principal is male
0=no
410
44
1=yes
460
48
S7STRSAL
Teacher's salary at first year
770
35495 6604.1 8000 80000
S7GOAL11
School emphasis on teacher's PD
860
2.79 0.421 1.00
3.00
S7FLCH_I
% Free lunch eligible in school
800
40.005 27.86 0.00
95.00
S7YSTCH
Principal's teaching experience
860
11.52 6.438 1.00
38.00
Note. Sample sizes rounded to nearest 10 per National Center for Education Statistics requirement.
*Percentage may not add up to 100% due to missing data.
Source. U.S. Department of Education, National Center for Education Statistics, Institute of Education Science, National Center for
Education Statistics, Early Childhood Longitudinal Study, Kindergarten Class of 1998-99 (ECLS-K), spring 1998, fall 1999, spring
2007.

HLM Model Outcome
The results of HLM models are reported under each research question for predictor
variables. Control variables HLM outcomes are reported in appendix table.
Research Question 1
Is preschool and kindergarten experience associated with children’s first grade readiness
as measured by cognitive and socioemotional outcomes, with the control for child and family
variables?
In kindergarten, the result of the model B variance in cognitive and socioemotional
development shows the variation between and within schools. In this model, reading, math, and
socioemotional were tested separately without any independent variables. The intraclass
correlation (ICC) is obtained is calculated. ICC explains the proportion of variance in schoollevel variables. In Table 4.9, results show ICC was 0.233 for reading, 0.254 for math, and 0.153
for socioemotional development. It indicates that 23.2% variance in reading, 25.4% variance in
math, and 15.3% variance in socioemotional development remain between schools. ICC
indicates that socioemotional development has less variance in school-level variables, compared
to reading and math.
The full model (model C) results six significant predictors for reading, math, and
socioemotional development. Model C explained 7.22%, 11.79%, and 6.20% additional variance
in student-level variables for kindergarten reading, math, and socioemotional development. In
terms of preschool and kindergarten experience, attending center-based preschool is a significant
predictor of kindergarten reading and math development. LMS who attended center-based
preschool are more likely to perform higher reading and math in kindergarten by .388 and .365,
respectively. Attending full day kindergarten appears to be significant predictor of kindergarten
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reading and math. LMS attended full day kindergarten achieve .568 higher in reading, and .510
higher in math, compared to LMS who attend half day kindergarten. In kindergarten classrooms,
LMS who has higher frequencies in teacher-directed small group activities in kindergarten tend
to have higher socioemotional development. One unit increase in small group activity frequency
contributes to an LMS increase of .099 of a point in socioemotional development. Additionally,
if teachers integrate multiple curricula in kindergarten classroom, LMS in these classrooms are
more likely to perform lower in all outcomes. However, the more often teachers teach social
problem solving, LMS are more likely to perform higher in all areas including reading and math.
In family perspective, the more often parents read to their children, LMS are more likely to
perform higher in both reading and math by .107 and .095, respectively. In the school-level, the
lowest salary for first-year teachers does not predict LMS cognitive and socioemotional
development. On the other hand, teacher turnover issue decreases LMS’ math outcome. This
means schools with high level of teacher turnover effect LMS math achievement negatively.
Other variables in the current model did not significantly predict LMS kindergarten grade
cognitive and socioemotional development.
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Table 4.9
HLM Results of Kindergarten Final Estimation of Fixed Effects (with robust standard errors)
Variable
Content
Reading
Math
Socioemotional
level 1 P1CENTER
Been in center-based preschool
0.388***
0.365***
-0.049
P1COSTPK
Childcare cost
0.002
0.000
0.000
A2CLASS
Full day kindergarten
0.568***
0.510**
0.183
A2SMLGRP
Small group activities
0.033
0.052
0.099**
A2COMMTE Integrate curriculum
-0.824***
-0.680*
-0.301**
A2SOCPRO
Teach social problem solving
0.051*
0.079***
0.015
P1READBO
Parent read to child
0.107**
0.095*
0.022
level 2 S2LOSLRY
Lowest salary
0.001
0.003
0.008
S2TRNOVR
Teacher turnover problem
-0.008
-0.030
0.002
ICC
Intracpt1
Level 1
Variance Explained
Level 1
Level 2
Reading
Model A
0.233
0.15
0.5
Model B
0.15
0.48
Model C
0.442
0.163
7.22%
0%
Math
Model A
0.254
0.193
0.565
Model B
0.185
0.553
Model C
0.488
0.216
11.79%
0%
Socioemotional
Model A
0.153
0.034
0.188
Model B
0.038
0.182
Model C
0.034
0.026
17.69%
11.10%
*p<.05, **p<.01, ***p<.001.
Source. U.S. Department of Education, National Center for Education Statistics, Institute of Education Science, National Center for
Education Statistics, Early Childhood Longitudinal Study, Kindergarten Class of 1998-99 (ECLS-K), spring 1998, fall 1999.

Research Question 2
Is preschool and kindergarten experience associated with third grade cognitive and
socioemotional outcomes, with the control for child and family variables, and K-3 experience?
In third grade, the results of the model B variance in cognitive and socioemotional
development show the variation between and within schools. In this model, reading, math, and
socioemotional were tested separately without any independent variables. The intraclass
correlation (ICC) is obtained is calculated. ICC explains the proportion of variance in the school
level. In Table 4.10., results show ICC was .35 for reading, 0.25 for math, and 0.08 for
socioemotional. It indicates that 35 % variance in reading, 25% variance in math, and 8%
variance in socioemotional remain between schools. Similar to kindergarten year, ICC indicates
that socioemotional has less variance in school level variables, compared to reading and math.
The full model (model C) results six significant predictors for reading and math. Model C
explained 4.08%, 2.47%, and .017% additional variance in student-level variables for
kindergarten reading, math, and socioemotional development. In terms of preschool and
kindergarten experience, attending center-based preschool is a significant predictor of third grade
reading development. LMS who attended center-based preschool is more likely to perform
higher in math in third grade by 6.198. Teaching social study training appears to be negatively
related to LMS’ socioemotional outcomes in third grade. Classroom size, in third grade, is
significant predictor of LMS’ socioemotional outcome. Bigger classroom size increases LMS’
socioemotional outcome by .073 points. In family perspective, the more often parents read to
their children, LMS is more likely to perform higher in reading by 3.182. The duration of parentchild reading matters as well. The longer parent read to child each time, the higher reading and
math LMS achieve. Additionally, LMS whose parents often show love to them perform higher in
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third grade math by 4.735 points. Other variables in the current model did not significantly
predict LMS third grade cognitive and socioemotional development.
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Table 4.10
HLM Result of Third Grade Final Estimation of Fixed Effects (with robust standard errors)
Content
Reading
Math
level 1 P1CENTER Been in center-based preschool
2.713
CS_TYPE2
School type in kindergarten
-2.138
A2CLASS
Full day kindergarten
0.897
A5SMLGRP Small group activities
NA
B5SSWKSP Teacher's social study training
-0.184
B5DEVLP
Teacher's child development course
-0.986
A5CLSZ
Class size
-0.194
B5CLSZOK Teacher satisfied with class size
NA
P5READBO Frequency of parent reading to child
3.182*
P5SHOWLV Parent always show child love
2.625
P5HWLGRD How long parent read to child
0.203*
level 2 S5TRNOVR School problem with teacher turnover
0.587
S5OVRCRD School problem with overcrowding
1.0586
ICC
Intracpt1
Level 1
Reading

6.198*
2.796
-5.451
NA
0.289
-1.012
-0.986
NA
0.759
4.735***
0.202*
-0.108
0.981

Socioemotional
-0.189
NA
-1.640
-0.039
-0.079*
0.008
0.073**
0.036
-0.161
NA
0.005
-0.009
-0.071
Variance Explained
Level 1
Level 2

Model A
0.35
1.18
2.21
Model B
279.47
461.85
Model C
260.36
443.00
4.08%
20.38%
Math
Model A
0.25
148.74
446.41
Model B
152.34
411.31
Model C
150.13
401.15
2.47%
17.53%
0.08
0.51
5.53
Socioemotional
Model A
Model B
0.77
5.21
Model C
0.69
5.20
0.17%
10.64%
*p<.05; **p<.01, ***p<.001.
NA: Due to different models between cognitive and socioemotional outcome, this data is not applicable.
Source. U.S. Department of Education, National Center for Education Statistics, Institute of Education Science, National Center for
Education Statistics, Early Childhood Longitudinal Study, Kindergarten Class of 1998-99 (ECLS-K), spring 1998, fall 1999, spring
2002.

Research Question 3
Is preschool and kindergarten experience associated with fifth grade cognitive and
socioemotional outcomes, with the control for child and family variables, and K-5 experience?
In fifth grade, the result of the model B variance in cognitive and socioemotional
development shows the variation between and within schools. In this model, reading, math, and
socioemotional were tested separately without any independent variables. The intraclass
correlation (ICC) is obtained is calculated. ICC explains the proportion of variance in schoollevel variables. In Table 4.11., results show ICC was .274 for reading, 0.224 for math, and 0.122
for socioemotional. It indicates that 27.4 % variance in reading, 22.4% variance in math, and
12.2% variance in socioemotional remain between schools. Similar to previous results, ICC
indicates that socioemotional has less variance exits in school level, compared to reading and
math.
The full model (model C) results two significant predictors for reading and math. Model
C explained 11.18%, 13%, and 12.23% additional variance in student-level variables for
kindergarten reading, math, and socioemotional development. In terms of preschool and
kindergarten experience, attending center-based preschool is a significant predictor of fifth grade
math and socioemotional development. Attending center-based preschool continues to be a
significant predictor. LMS who attended center-based preschool are more likely to perform
higher math in fifth grade by 5.364. Parents’ expectation of LMS, is a significant predictor of
LMS’ all outcomes. Parents with high expectation means they believe that their child will
achieve high level of education such as bachelor’s degree, master’s degree, and PhD degree.
With every unit expectation increases, it improves LMS’ reading by 4.681, math by 3.721, and
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socioemotional development by .074. Other variables in the current model did not significantly
predict LMS fifth grade cognitive and socioemotional development.
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Table 4.11
HLM Result of Fifth Grade Final Estimation of Fixed Effects (with robust standard errors)
Content
Reading
Math
level 1 P1CENTER Been in center-based preschool
0.564
A2CLASS
Full day kindergarten
1.332
G6SMLGRP Small group activities
-1.833
J61CLSZO
Teacher satisfied with class size
-0.056
J61LEPTR
Teacher capable of teaching LEP
-0.175
J61SSWKS Teacher’s social study workshop training
0.076
J6EXPECT Parent’s expectation of child
4.681***
P6VLIBLY Child visited library in the past year
0.948
level 2 S6TRNOVR School problem w/ teacher turnover
0.771
S6OVRCRD School problem w/overcrowding
-0.800
ICC
Intracpt1
Level 1
Reading

5.364**
6.166
-0.285
0.796
-0.808
-0.159
3.721***
1.487
0.589
-0.074

Socioemotional
-0.012
0.021
0.031
0.015
-0.028
0.003
0.074**
0.059
0.005
-0.004
Variance Explained
Level 1 Level 2
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Model A
0.274
145.242
385.749
Model B
172.028
338.432
Model C
202.537
300.609 11.18%
0%
Math
Model A
0.224
101.270
350.779
Model B
109.853
320.108
Model C
109.435
278.487 13.00%
0.38%
Socioemotional
Model A
0.122
0.029
0.208
Model B
0.034
0.190
Model C
0.065
0.166 12.23%
0%
*p<.05, **p<.01, ***p<.001.
Source. U.S. Department of Education, National Center for Education Statistics, Institute of Education Science, National Center for
Education Statistics, Early Childhood Longitudinal Study, Kindergarten Class of 1998-99 (ECLS-K), spring 1998, fall 1999, spring
2004.

Research Questions 4
Is preschool and kindergarten experience associated with eighth grade cognitive and
socioemotional outcomes, with the control for child and family variables, and K-8 experience?
In eighth grade, the result of model B variance in cognitive and socioemotional
development shows the variation between and within schools. In this model, reading, math, and
socioemotional were tested separately without any independent variables. The intraclass
correlation (ICC) is obtained is calculated. ICC explains the proportion of variance in schoollevel variables. In Table 4.12, results show ICC was 0.357 for reading, 0.265 for math, and 0.091
for socioemotional. It indicates that 35.7% variance in reading, 26.5% variance in math, and
9.1% variance in socioemotional remain between schools. ICC indicates that socioemotional has
less variance exits in school level, compared to reading and math.
The full model (model C) results four significant predictors for reading, math, and
socioemotional development. Model C explained 16.68%, 9.14%, and 13.05% additional
variance in student-level variables for kindergarten reading, math, and socioemotional
development respectively. In terms of preschool and kindergarten experience, attending centerbased preschool has a significant impact on eighth grade LMS reading. Attending full-day
kindergarten appears to be significantly positive impact on eighth grade reading 22.536. In eight
grade classrooms, every unit of teacher-child closeness increases, LMS math perform higher by
5.441 points. The teacher-child closeness also increases LMS socioemotional development by
.135. In school-level, schools that pays teacher higher salary at first year predicts LMS
socioemotional development in eighth grade by zero point. Other variables in the current model
did not significantly predict LMS eighth grade cognitive and socioemotional development.
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Table 4.12
HLM Result of Eighth Grade Final Estimation of Fixed Effects (with robust standard errors)
Content
Reading
Math
level 1 P1CENTER Been in center-based preschool
10.309*
A2CLASS
Kindergarten is full day
22.536**
C7CLOSTC Teacher-child closeness
4.456
J71CLSZO
Teacher satisfies with class size
-3.932
P7FRQHWK Homework together w/ parent
-1.538
level 2 S7GOAL11
Teacher PD emphasis
-5.353
S7STRSAL
Teacher salary at first year
-0.000
ICC
Intracpt1
level 1
Reading

3.542
-18.849
5.441**
- 4.552
- .314
- 4.507
- 0.000

Socioemotional
0.118
0.227
0.135*
0.035
0.056
-0.026
-0.000*
Variance Explained
Level 1
Level 2
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Model A
0.357
315.766
569.801
Model B
308.171
552.091
Model C
353.677
459.982
16.68%
0%
Math
Model A
0.265
150.901
419.036
Model B
155.574
402.923
Model C
158.532
366.079
9.14%
0%
Socioemotional
Model A
0.091
0.031
0.307
Model B
0.023
0.316
Model C
0.046
0.275 13.05%
0%
*p<.05; **p<.01, ***p<.001
Source. U.S. Department of Education, National Center for Education Statistics, Institute of Education Science, National Center for
Education Statistics, Early Childhood Longitudinal Study, Kindergarten Class of 1998-99 (ECLS-K), spring 1998, fall 1999, spring
2007

Chapter 4 Closure
This chapter presented the impact of preschool and kindergarten experiences on LMS cognitive
and socioemotional development. Results show that preschool and kindergarten experiences
improved LMS cognitive and socioemotional development. Meanwhile parents, teachers, and
schools can support LMS development from kindergarten to eighth grade. Attending centerbased preschools has a significant impact on child development from kindergarten to the eighth
grade. Classroom activities and teacher-child relationships show an inconsistent impact on LMS
development. There are significant differences in kindergarten and third grade when the teachers
utilized small-group activities, as well as when teachers created a closed teacher-child
relationship. In the family environment, parents make the most impact when they read to their
child before fifth grade. Additionally, parents showing their love to children has a significant
impact on LMS’ development. In the school environment, teacher turnover is a significant
predictor of LMS achievement. Key findings and implications are discussed in the next chapter.
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CHAPTER 5
DISCUSSION
In this chapter, four sections are presented. First, a summary of the study is provided,
including the study background, research question, literature review, and study methods. Second,
the key findings and interpretations are discussed. Third, policy and practical implementation are
supplied, ending with a conclusion.
Summary
This study examined the impact of preschool and kindergarten experiences on LMS
cognitive and socioemotional development with an exploration of family and school
environments. Specifically, this study demonstrated that preschool and kindergarten experiences
can benefit LMS cognitive and socioemotional development. The findings shed new light on
how parents, teachers, and schools can support LMS development from kindergarten to eighth
grade. Two-level HLM models were proposed and tested. Models were tested for preschool and
kindergarten experiences as well as parent, family, and school variables. Each model included
LMS preschool and kindergarten experiences but expanded the investigation to classroom
activities, parent−child interaction, teacher professional development, and school supports.
Attending center-based preschools has a significant impact on child development from
kindergarten to the fifth grade. Classroom activities and teacher-child relationships show an
inconsistent impact on LMS development. We see significant differences in kindergarten, third
grade, and eighth grade when the teachers utilized small-group activities and an integrated
curriculum, as well as when teachers created a closed teacher-child relationship. In the family
environment, parents make the most impact when they read to their child before fifth grade.
Additionally, demonstrating their love to children also has a significant impact on LMS. In the
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school environment, the English as a second language (ESL) learner and limited English
proficiency (LEP) programs offered do not provide a significant boost for LMS development.
However, schools can support LMS socioemotional development by providing other effective
programs.
Key Findings
Preschool and kindergarten experiences in cognitive development
Attending high-quality preschools promotes LMS development. A center-based
preschool operates under state regulations regarding the teacher−child ratio, curriculum, daily
routine, structure, building safety, and nutrition requirements. Therefore, we typically perceive
center-based preschools as high-quality early childhood education, compared to other non-parent
childcare. The immediate impact of a center-based preschool on LMS was presented in reading
and math development in the kindergarten year. However, the reading impact disappeared in
third grade, while the math impact lasted through kindergarten to the fifth grade. Another aspect
of preschool experiences this study investigated is the cost of childcare before the kindergarten
year. For LMS families, spending more money on childcare does not results higher LMS
development. This result is consistent with the OECD 2020 report of preschool effect on
achievement. The report indicates that attending preschool program does not predict students’
achievement, but attending high-quality preschool program increases students’ achievement
(Balladares & Kankaraš, 2020).
The positive impact of center-based preschool on child development is consistent from
kindergarten to eighth grade. This result is different from previous research. Throndsen and
colleagues (2020) state that the differences between children who have and have not attended
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preschool may decrease in later grades. In current research, attending center-based preschool is
significantly positive for LMS development from kindergarten across eighth grade.
LMS who attend full-day kindergarten have higher cognitive outcome in kindergarten
and eighth grade. The impact of full-day kindergarten does not appear in third and fifth grade.
The inconsistency of kindergarten effect is aligned with previous study. In Barnett’s study, the
impact of early childhood effect decreases at a higher grade level(Barnett, 2008). In current
study, the impact of attending full day kindergarten show significant impact in two grades
(kindergarten and eighth grade) levels but not all grade levels.
Parent-child interaction
Parents impact LMS significantly by reading to them and showing them love. LMS who
read with parents at home have higher reading, math, and socioemotional scores. The longer time
parents read to their children; the higher impact will make on LMS’ third-grade math
achievement. The importance of home literacy reading has been emphasized in previous studies
(Law et al., 2018). The impact of library visits, conversely, does not show a significant impact on
LMS development. For LMS at a young age, reading with parents is more effective than visiting
a library. This finding aligned with Hoerner (2001)’s study of parent-child interaction effects.
Hoerner (2001) found that the involvement and verbal interactions between parent and child can
improve Hispanic children’s literacy achievement. It is also supported by Nelson’s (2005) study,
that home learning activities can improve children’s achievement.
The other impact of parents this study explores is how often parents express love to their
children. LMS achieve higher scores in third grade if their parents often demonstrate love to
them. While helping LMS with their homework seems to be a helpful parenting strategy, it does
not make a difference in LMS cognitive and socioemotional development. LMS that do their
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homework with parents did not perform differently than other LMS who did homework alone. In
Lenz’s (1999) study, it is suggested that low levels of parental pressure can improve LMS’
achievement and build LMS’ self-esteem and motivation to succeed. Showing love, in current
study, is also a form of low-pressure interaction.
Another study from Badiozamani (1994) emphasized the importance of supportive family
environment. In the current study, findings indicate that when reading together, parents are not
trying to “finish an assignment” with children; they are building bonds and sharing the
adventures of reading. Showing love, similarly, also builds a supportive environment in the
home. Another observation from current study is that the impact of family environment is more
powerful from kindergarten to fifth grade level. The window of powerful family environments is
at children’s young age.
Classroom Environment
The classroom environment can be more effective with small-group activities, social
problem-solving teaching, appropriate classroom size, and a close teacher-child relationship.
Small-group activities have a significant impact on LMS’ socioemotional development in
kindergarten and fifth grade. Studies depict that small-group activities can decrease problem
behaviors and improve the socioemotional development (Evans & Bond, 2020). Utilizing smallgroup activities, LMS can interact with their peers while obtaining sufficient support from the
teacher. Regarding the teaching of content in the classroom, teachers who frequently teaching
social problem solving have better teaching outcomes in the kindergarten year. When social
problem solving are discussed and centered in the classroom, the socioemotional outcome is
more intentional an effective. Last, the teacher-child relationship is important to build a
productive classroom environment (Heller et al., 2012). Studies have emphasized the importance
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of the teacher-child relationship in early childhood education (Wolter et al., 2014). Significantly,
the teacher-child relationship is also vital in higher grades (Hamre & Pianta, 2001). LMS who
rated greater teacher-child closeness tended to perform better in eighth-grade math and
socioemotional development.
School Environment
Teacher turnover is most impactful to kindergarten achievement in the current study.
Previous study shows that teacher turnover impacts young children significantly. Changes of
teachers in early childhood classroom decrease the teacher-child attachment, and increase
children’s stress level (Hale-Jinks & Knopf, 2006). While classroom size makes a significant
impact on teaching outcomes, school overcrowded was not a significant predictor in current
study. This means schools do not have space issue but may have teacher shortage issue.
Policy and Practical Implementation
Investing in high-quality preschools for all children is more crucial than ever. Despite the
numerous studies pointing out the needs of center-based preschools, parents are still struggling to
access preschool and childcare. In particular, LMS families below the poverty level are less
likely to afford center-based preschools (Martinez et al., 2017). By funding both public and
private schools fully or partially, all children can benefit from the experience of preschool
learning (Barnett, 2010). At the country level, for example, children can attend preschool 15
hours a week for free in both Australia and Sweden (Lucas et al., 2017). At the state level,
programs like the Great Start Readiness Program in Michigan provide free preschools for fouryear-old children (Kelty & Wakabayashi, 2021).
Improving socioemotional activities in preschool and kindergarten is vital. The
socioemotional learning from early childhood is aligned with children’s most needs (Cannell-

85

Cordier, 2015). Many preschool curricula includes all areas of study such as socioemotional
development, science, language art, math, ect. (Eisner, 1990). However, it remains questionable
if preschool and kindergarten program balances all areas in daily operations. To promote all
child development in all areas, especially in socioemotional development, schools and partner
organizations need to provide training and accessible socioemotional curricula for preschool and
kindergarten teachers.
Small-group teaching needs to be promoted as an effective teaching strategy for LMS in
kindergarten. On the one hand, teachers need professional development on how to implement
small-group activities in the classroom. On the other hand, teachers need extra staff while
working with small groups. It would be impossible to perform small-group activities when the
teacher is alone in a kindergarten classroom. While small groups are an effective teaching
strategy, teachers need training and staff support to best serve students, especially LMS.
Multicultural education is needed to prepare in-service and pre-service teachers to build a
positive and close relationship with LMS (Li & Nelson, 2019). Cultivating close teacher−child
relationships in the classroom is not an easy task while keeping up with the teaching load. To
start building relationships with LMS, teachers must understand the diverse backgrounds of
LMS: their language, culture, family traditions, parenting styles in the home, etc. Multicultural
education prepares teachers to build positive relationships with students of diverse backgrounds.
The community can support parent-child reading by supplying community bookshelves,
electronic books, free books in the mail, and many other forms of book sources. Parents also
need encouragement from doctors, teachers, and the community to read to their children. LMS
parents create bonds and support for their children when sharing a book and communicating
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ideas about it. Public libraries can also promote parent−child reading by providing parent−child
reading events and training.
Schools need to support for appropriate classroom size and decrease teacher turnover. It
is important to have teachers’ input on classroom size. By doing so, teachers are able to free their
hands and support each child’s need. However, not all schools have the privilege to
accommodate classroom size. Community and governments need to support school improvement
by funding and preparing teacher candidates. When teacher rated classroom size is satisfied, the
child development outcome is higher. Teacher turnover is also an ongoing issue in early
childhood. Schools and stakeholders must reconsider the effectiveness of school support system.
Many factors can contribute to the teacher turnover, such as salary, school resources, school
environment, school leadership, and so on. Teacher salary has been highly discussed in social
media as a factor of teacher turnover. A regular evaluation of the school support program should
be conducted, and follow-up improvements must be made accordingly.
Conclusion
Promoting equity in education is this study’s goal. By investigating preschool and
kindergarten experiences, familial environment, classroom environment, and school
environment, this study seeks to support LMS in all aspects of the sociocultural environment.
High-quality preschools should be accessible for all LMS. Kindergarten teachers need support
and training to perform their best in the classroom. Parents can make a difference by reading
with children and expressing love. Schools and partner organizations must be intentional about
how school system are supporting classroom teaching and seek improvement.
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